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CLAIMS 



[Claim(s)] 

[Claim 1] In the wireless bridge equipped with the wireless interface for transmitting a packet 
between network segments The means for choosing the bridge which should be connected 
according to communication link quality from other wireless bridges which are located on the 
outskirts and which can be communicated, and giving a logical port identifier to each connection 
bridge, the port number assigned to the network segments in a bridge, and the above — with two 
or more ##/receive buffers which were prepared corresponding to the logical port identifier 
Between the transfer control means which transmits the packet stored in each above-mentioned 
receive buffer to which transmission buffer specified by the destination address, and other 
network segments The wireless bridge characterized by having a means for transmitting and 
receiving a packet through ##/receive buffer, and the above-mentioned wireless interface of one 
of the above. 

[Claim 2] The wireless bridge according to claim 1 characterized by for said grant means 
choosing the thing beyond the threshold to which signal receiving level was set beforehand as 
said connection bridge from other wireless bridges located on the outskirts, and giving a port 
number. 

[Claim 3] The wireless bridge according to claim 1 where said grant means is characterized by 
choosing said connection bridge within the limits of the upper limit number as which signal 
receiving level was beforehand specified out of the circumference bridge beyond said threshold. 
[Claim 4] The wireless bridge given in any of claim 1 - claim 3 they are where a specific logical 
port identifier and the corresponding transmission buffer for broadcasts are prepared, and said 
transceiver means is characterized by transmitting the packet for the object for broadcasting, or 
multicasts to other network segments using the transmission buffer for the above-mentioned 
broadcasts. 

[Claim 5] In the wireless bridge which assigns a logical port identifier to the surrounding specific 
wireless bridge connected through a wireless interface, and controls the packet transfer between 
network segments by this port identifier *#/ receive buffer prepared corresponding to the port 
number assigned to the network segments in a bridge, Two or more ##/receive buffers which 
were prepared corresponding to the logical port identifier assigned to the above-mentioned 
circumference wireless bridge, The transmission buffer prepared corresponding to the logical 
port identifier assigned to broadcasts, The transfer control means which transmits the packet 
stored in each above-mentioned receive buffer to which transmission buffer specified by the 
destination address, The port number for the above-mentioned circumference wireless bridges 
and the header addressed to a circumference wireless bridge which corresponds to the 
transmitting packet read from the corresponding transmission buffer are given. The wireless 
bridge characterized by having given the header for broadcasts to the packet read from the port 
identifier for the above-mentioned broadcasts, and the corresponding transmission buffer, and 
having a transmitting processing means to send out to the above-mentioned wireless interface. 
[Claim 6] The wireless bridge according to claim 5 characterized by said transmitting processing 
means giving the MAC header which includes the junction place address and the self^bridge 
address for the address of said circumference wireless bridge, or the address for broadcasts as 
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the acting as intermediary agency address to said transmitting packet. 

[Claim 7] The wireless bridge according to claim 5 or 6 characterized by performing grant of said 
header, and sending out in a wireless interface when it has a storage means for memorizing the 
multiple address address, said transmitting processing means collates the destination address of 
the packet read from the corresponding transmission buffer with the port identifier for said 
broadcasts with the multiple address address memorized by the above-mentioned storage means 
and it is in agreement with which the multiple address address. 

[Claim 8] The storage means for memorizing the self-bridge address and the multiple address 
address, It has a reception means to store the receive packet from said wireless interface in the 
port identifier for said circumference wireless bridges, and which a corresponding receive buffer 
alternatively. The above-mentioned reception means collates the junction place address included 
in the header of a receive packet with the address memorized by the above-mentioned storage 
means. The wireless bridge according to claim 5 or 6 where the above-mentioned junction place 
address is characterized by storing the receive packet which was in agreement with the above- 
mentioned self^bridge address or which the multiple address address in the port identifier of the 
circumference wireless bridge which became the junction origin of this packet, and the 
corresponding receive buffer. 

[Claim 9] It has a wireless interface and an interface for network segments. In the wireless 
section In the wireless bridge which manages a network configuration according to the spanning 
tree protocol which carried out packet communication in the MAC frame format of having 
followed IEEE802.11, and was specified to IEEE802.1D Two or more surrounding wireless bridges 
are received at broadcasting or the packet which should be carried out a multicast. The wireless 
bridge characterized by having a means for giving the MAC header which contains broadcasting 
or a multicast address as the junction place address, and sending out as a multiple address 
packet from the above-mentioned wireless interface. 

[Claim 10] The wireless bridge according to claim 9 characterized by equipping communication 
link quality with the means for making thing selection more than predetermined level out of other 
wireless bridges located in grasp as a connection bridge set as the object of said spanning tree 
protocol. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wireless bridge for performing individual 
communication link and broadcast alternatively among other surrounding wireless bridges in more 
detail about the wireless bridge for combining between two or more network segments by the 
radio channel. 
[0002] 

[Description of the Prior Art] Between two or more network segments which consist of cables 
LAN is connected by the radio channel, the packet generated in each segment is changed into 
the packet for wireless, and the wireless bridge is known as equipment for transmitting to other 
network segments. Moreover, the spanning tree protocol (Spanning Tree ProtocoliSTP) specified 
by IEEE802.1D is known as a communications protocol between the bridges in Cable LAN. 
[0003] In STP, a network configuration (network topology) is recognized by transmitting and 
receiving the BPDU (bridge protocol data unit) frame with each input/output port of a bridge, 
and collecting the path cost information which expresses the path rate from the identification 
information and the root bridge of a connection place bridge for every port. When the loop- 
formation path exists all over a network, any on a loop-formation path or the network of the 
arborescence which made the root bridge top-most vertices when a bridge blocked the high pass 
of a path cost is constituted. The redundancy pass excepted from the network is built into a 
network as a detour of failure pass, when it becomes impossible to use a main path. In addition, 
on the bridge equipped with the STP function, each receive packet can be transmitted now to a 
destination address and the suitable corresponding network segment by learning the MAC 
Address of the receive packet in each port. 

[0004] The protocol processing section of STP is controlling the packet transfer by the 
conventional bridge equipped with the STP function mentioned above per port, and the 
destination output port of a receive packet is determined as each port on it on the assumption 
that the specific network segment is connected, respectively. 

[0005] being appropriate — it is alike and can communicate with two or more surrounding 
wireless bridges with one wireless interface on a wireless bridge. In IEEE802.11, the access 
control of the wireless section is performed by CSMS/CA (Carrier sense multiple access with 
collision avoidance), and when transmitting data to the wireless section, each wireless bridge can 
be made to carry out the multi-access of the wireless circuit by specifying the MAC Address of 
the radio station which serves as a junction place by the header unit of a transmitting packet. 
That is, since one wireless interface corresponds with two or more radio stations physically, 
even if it is going to perform routing between a seHHDridge and other wireless bridges in the 
protocol processing section of the conventional STP, application of STP of 1 network segment / 
1 port becomes difficult. 

[0006] For this reason, about a wireless interface, different port management from the LAN 
interface of a cable in which each has a specific destination bridge is needed. Identifying a logical 
port is proposed about this point by assigning a logical port for every communications partner of 
a wireless interface on the wireless bridge which mounted STP in 63rd page - 68 pages of the 
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technique RCS 99-24 (1999-05), and checking TA (Transmitter Address) contained in a 
frame header about the receiving frame from a wireless interface. 
[0007] 

[Problem(s) to be Solved by the Invention] As the above-mentioned reference shows, taking 
advantage of the function of the protocol processing section of the conventional STP, two or 
more wireless bridges which are different with one wireless interface, and an alternative 
communication link are attained by assigning a logical port for every communications partner of a 
wireless interface. 

[0008] The packet communication in wireless space adds a MAC header, the packet frame, for 
example, Ethernet frame, on the cable LAN which forms each network segment, and is performed 
in the format of specifying a junction place bridge within a MAC header. Therefore, on a wireless 
bridge, the transmitting packet which was able to be distributed to each logical port by the 
protocol processing section of STP is changed into the MAC frame which specified the junction 
place bridge of a proper for every logical port, and is transmitted to other wireless bridges 
through a wireless interface. Moreover, if a packet is received from a wireless interface, each 
wireless bridge judges the junction place bridge address, if it is addressing to a self-bridge, will 
carry out reception and will perform transfer control in a bridge by the protocol processing 
section of STP. 

[0009] Therefore, when performing broadcast which transmits the packet of the same contents 
to two or more terminals at coincidence like broadcasting or a multicast, according to the Prior 
art The protocol processing section of STP transmits the copy of the same packet to two or 
more logical ports for wireless interfaces. Two or more MAC frames which gave the different 
junction place address for every logical port are transmitted from a wireless interface. Each 
wireless bridge of a junction place will carry out reception of the MAC frame addressed to itself, 
and will transmit the multiple address packet of the origin extracted from the receiving MAC 
frame to each LAN segment. In this case, the problem referred to as causing the increment in 
the traffic in the wireless section and decline in the transfer efficiency of the message in each 
wireless bridge from the wireless bridge which became the agency acting as intermediary since 
two or more MAC frames which changed the junction place address are transmitted repeatedly 
occurs. 

[0010] Moreover, in the wireless section, communication link quality is changed by environmental 
change. For this reason, on each wireless bridge, when the logical port mentioned above is 
beforehand assigned fixed corresponding to two or more wireless bridges of the circumference 
located within limits which can communicate, a message retransmission demand occurs 
frequently with generating of the reception error by degradation of communication link quality, 
and the problem referred to as causing the increment in traffic and the decline in the transfer 
efficiency of a message in the wireless section also has this. 

[0011] The purpose of this invention is to offer the wireless bridge excellent in the transfer 
efficiency of the message in the wireless section. Other purposes of this invention are to offer 
the wireless bridge which can assign the logical port to a wireless interface appropriately. 
Especially the purpose of further others of this invention is to offer the wireless bridge which 
can transmit multiple address packets, such as broadcasting and a multicast, efficiently. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the wireless 
bridge of this invention Communication link quality makes thing selection more than 
predetermined level out of other wireless bridges located in grasp. It considers as the connection 
bridge set as the application object of a spanning tree protocol (STP), And two or more wireless 
bridges are received at broadcasting or the packet which should be carried out a multicast. The 
MAC header which made broadcasting or a multicast address the junction place address is given, 
and it is characterized by sending out as a multiple address packet from a wireless interface. 
[0013] If it explains in full detail, furthermore, the wireless bridge by this invention The means for 
choosing the bridge which should be connected according to communication link quality from 
other wireless bridges which are located on the outskirts and which can be communicated, and 
giving a logical port identifier to each connection bridge, the port number assigned to the 
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network segments in a bridge, and the above — with two or more ##/receive buffers which were 
prepared corresponding to the logical port identifier Between the transfer control means which 
transmits the packet stored in each above-mentioned receive buffer to which transmission 
buffer specified by the destination address, and other network segments It is characterized by 
having a means for transmitting and receiving a packet through *#/receive buffer, and the 
above-mentioned wireless interface of one of the above. 

[0014] One description of this invention is by preparing a specific logical port identifier and the 
corresponding transmission buffer for broadcasts to transmit the packet for the object for 
broadcasting, or multicasts to two or more connection bridges at coincidence. 
[0015] 

[Embodiment of the Invention] Hereafter, the case where the wireless bridge of this invention is 
applied to the wireless LAN of IEEE802.1 1 specification is explained. IEEE802.11 is the 
specification about the physical layer and MAC (Media Access Control) layer of wireless LAN, 
and the MAC layer corresponds with the lower layer of the data link layer in an OSI reference 
model. 

[0016] Drawing 1 shows one example of the wireless LAN to which the wireless bridge of this 
invention is applied. Wireless LAN consists of two or more wireless bridge 10-i (i=1-5), it 
connects with two or more terminals PCM and PCi2 and ... through Cable LANi, and each 
wireless bridge 10-i forms each network segment. 

[0017] Drawing 2 shows a format of the MAC frame 100 specified by IEEE802.1 1 which 
communicates between wireless bridges in the above-mentioned wireless LAN. The MAC frame 
100 consists of the MAC header 110, a body frame 120, and FCS130. The packet which 
communicates with each cable LAN (network segment), for example, the Ethernet frame, is set 
to the body frame 1 20. 

[0018] The MAC header 110 consists of the seven fields, the frame control information 111, the 
period information 112 which shows the duration (duration: Duration/ID) to the completion of 
transmitting, the address 1:113, the address 2:114, the address 3:115, the sequence control 
information 116, and the address 4:117. 

[0019] Here, the figure shown in the parenthesis shows each field length (the number of octets), 
and the MAC Address of six octets is set to each address field. High order 3 octet of a MAC 
Address shows a communication equipment manufacturer the code of a proper, and the three 
remaining octets serve as a value of a proper at each communication equipment or an interface. 
[0020] The contents of the address set as address fields 113, 114, 115, and 1 1 7 change with 
combination of the To DS bit contained in the frame control information 111, and a From DS bit. 
Here, DS is the cable address of Distribution System and means a connection with LANs other 
than IEEE802.11, for example, a connection interface with Cable LAN. 

[0021] When relaying the packet between Cables LAN, on the wireless bridge 10 As shown to 
the column of To DS bit = "1 " and From DS bit = "1 " in the attached table of drawing 3 an 
address field 114 — transmitting [ in the wireless section ] former (agency acting as 
intermediary) MAC Address: — TA (transmitter address) — To an address field 113, destination 
(junction place) MAC Address RA in the wireless section (receiver address), MAC Address DA 
(destination address) of the destination terminal of a packet is set to MAC Address SA (source 
address) of the transmitting agency terminal of a packet, and an address field 115 by the address 
field 117. 

[0022] On each wireless bridge, the MAC Address of each logical port, a corresponding 
connection wireless bridge, and a terminal can be known by referring to TA address and SA 
address of a MAC header which were given to the receive packet from the wireless interface. 
[0023] Drawing 3 shows a format of the BPDU (bridge protocol data unit) frame transmitted and 
received between wireless bridges, in order to recognize a network topology. The BPDU frame 
serves as the bridge ID 207, a port ID 208 and the message age 209, the MAX age 210, and the 
halo time 21 1 from the forward delay 212. [a protocol ID 201, the protocol version ID 202 and 
the BPDU type 203, a flag 204 the root ID 205 and the root run cost 206, ] 

[0024] In STP, in a network, the wireless bridge where the value of a bridge priority is the lowest 
turns into a root bridge, and the above-mentioned BPDU frame is transmitted from each port of 
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a root bridge. Each bridge connected to the above-mentioned root bridge adds the path cost of 
the root port of a self-bridge to the root run cost 206 of the received BPDU frame, and relays a 
receiving BPDU frame to other bridges. Each bridge judges the optimal path to a root bridge by 
referring to the root run cost 206 of the BPDU frame received from each port of a selfHaridge. 
Moreover, when there is a redundancy path, an efficient path is set up by blocking the large port 
of a path cost. 

[0025] Drawin g 4 shows one example of the wireless bridge 10 by this invention. The wireless 
bridge 10 consists of the wireless transceiver circuit 11, the strange demodulator circuit 12, the 
MAC control section 13, the cable LAN interface 14 connected to the network segment in a 
bridge, a processor 15, I/O device 16 used as a user interface, memory 17 for program storing, 
and memory for data storage. 

[0026] The transmitting buffer area 18, the receiving buffer area 19, routing table 20, a 
parameter table 30, an address table 40, and the connection table 50 are formed in the memory 
for data storage. Moreover, the bridge protocol manipulation routine 62, the network 
configuration control routine 63, the transmitting manipulation routine 64, and the reception 
routine 65 are prepared for the memory 1 7 for program storing as main programs related to this 
invention besides OS61. 

[0027] It connects with the strange demodulator circuit 12, the MAC control section 13, and the 
cable LAN interface 14 through an internal bus 69, and a processor 15 controls a transfer of the 
packet between the above-mentioned MAC control section 13 and the cable LAN interface 14 
by performing the bridge protocol manipulation routine 62, the transmitting manipulation routine 
64, and the reception routine 65 to mention later. Moreover, by performing the network 
configuration control routine 63, a processor 15 cooperates with the above-mentioned MAC 
control section 13, performs collection of network configuration information, and renewal of table 
information, and realizes functions, such as routing in a wireless bridge, network-out-of-order 
detection, and a setup of a detour. 

[0028] Drawing 5 shows the configuration of routing table 20. Routing table 20 shows the 
correspondence relation between the port number 21 of the input/output port with which each 
wireless bridge is equipped, and a bridge ID 22 and a destination address (terminal address), and 
the address (destination address) 23 of ID22 of a connection bridge and two or more terminals 
which form a network segment on this connection bridge is memorized corresponding to each 
port number 21. 

[0029] The logical port number to which the port number 21 was assigned corresponding to the 
connection bridge about the circuit system which consists of the wireless interface 11, i.e., a 
wireless transceiver circuit, a strange demodulator circuit 12, and the MAC processing section 
13, and the logical port number assigned to the broadcasts (broadcasting/multicast) mentioned 
later are contained. Moreover, a meaningless value is set to the port number for broadcasts, and 
the corresponding connection bridge ID 22, and the address broadcasting / for multicasts is set 
to a destination address 23. 

[0030] Drawing 6 shows the configuration of a parameter table 30. A parameter table 30 consists 
of the port number 21 registered into the above-mentioned routing table 20, two or more 
corresponding sub tables 30-1 - 30-m. Bridge ID:34, connection bridge ID:35, and the root run 
cost 36 are remembered to be a port ID 31, the status 32, and a path cost 33 a root side as 
parameter information by each sub table 30H. 

[0031] A port ID 31 is ID for identifying the port in the wireless bridge 10, and contains two or 
more logical port ID (logical port number) assigned to the wireless interface other than the real 
port ID (port number) assigned to the cable LAN interface 14. 

[0032] The status 32 shows the current condition of each port by four condition codes, 
Listening, Learning, Forwarding, and Blocking. Listening shows the condition that the bridge has 
transmitted and received BPDU, in order to set a network topology and the optimal pass. When it 
is in a Listening condition and the high pass of a priority is found rather than the port, it changes 
in the Blocking condition and the data transfer from the port is blocked. When the high pass of a 
priority is not found in the state of [ port / the ] Listening, it changes in the Learning condition 
and pass information is registered into Forwarding Table. If it is decided beforehand and time 
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amount (Forward Delay Time) passes in the state of Learning, it will change to Forwarding and 
the usual data transfer will be performed in the port. 

[0033] The path cost 33 expresses the transmission speed of the interface connected to the 
port, and, generally, in the interface with a earlier transmission speed, the value of a path cost is 
small. For example, in IEEE802.1D, it is recommended that interface speed sets the path cost of 
"100" and 100 Mb/s to "19" for the path cost of 10 Mb/s. 

[0034] The value of the bridge ID set up as the root side bridge ID 34 and a connection bridge ID 
35 is what doubled the bridge priority and the bridge MAC Address. All over a network, the 
bridge where the above-mentioned bridge priority serves as the minimum value turns into a root 
bridge. It sees in the root side bridge ID 34 from the port, ID of the bridge which adjoins a root 
side on a network topology is set to it, and ID of the bridge actually connected to the port or ID 
of the wireless bridge of the circumference matched with the logical port is set to the 
connection bridge ID 35. The root run cost 36 shows the total value of the path cost from a root 
bridge to the port, and the value becomes clear from the BPDU frame mentioned above. 
[0035] The table for the addresses (henceforth the self^address) assigned to the wireless bridge 
and the address table for broadcasts are registered into the address table 40. Drawing 7 shows 
the address table 41 for broadcasts. Corresponding to label 41 A which shows distinction of 
broadcasting and a multicast, value 41 B of the multiple address MAC Address which becomes 
effective on the bridge is registered into the address table 41 for broadcasts. 
[0036] Each wireless bridge 10 compares with the registration address of the above-mentioned 
address table 40 the junction place address RA in the MAC frame received from the wireless 
interface by the reception routine 65 mentioned later. When the junction place address RA is in 
agreement with the self-address or which the address for broadcasts, a receiving frame is 
passed to the bridge protocol processing section 62, and transfer processing is carried out in a 
destination address and the corresponding port. Moreover, after collating the destination address 
with the address for the multiple addresses registered into the address table 41 for the above- 
mentioned broadcasts and checking the address about the packet which the bridge protocol 
processing section 62 outputted to the logical port for broadcasts so that it may mention later, 
the MAC header for the multiple addresses is given, and it is transmitted to a wireless interface. 
[0037] Drawing 8 shows the configuration of the connection table 50. The connection table 50 is 
for specifying other wireless bridges (connection bridge) which should communicate through a 
wireless interface, and the receiving level 52 of a signal and the flag information 53 which shows 
the propriety of connection are memorized corresponding to MAC Address 51 of other wireless 
bridges located in the range which can be transmitted and received. 

[0038] In this invention, on each wireless bridge 10, it is judged as the wireless bridge which can 
connect only the wireless bridge beyond the threshold the receiving level of a signal was 
beforehand decided to be among other wireless bridges located on the outskirts, these wireless 
bridges are selected to the object bridge of STP, and assignment of a logical port number and 
generation of the sub table 30 for parameters are performed. 

[0039] That is, in this invention, when each wireless bridge is initialized, a surrounding wireless 
bridge is scanned and the wireless bridge which can communicate is detected. A probe frame 
transmits from the wireless bridge side initialized with the passive scan which detects the 
wireless bridge which can communicate, the probe response frame returned from each 
surrounding wireless bridge receives, and there is an active scan which detects the wireless 
bridge which can communicate by carrying out the fixed time-amount monitor of the beacon 
frame which each surrounding wireless bridge generates as the scanning approach of a wireless 
bridge of being located on the outskirts, for example. 

[0040] When an active scan is adopted, after being received in the wireless transceiver circuit 1 1 
shown in dr awin g 4 and getting over in the strange demodulator circuit 12, the radio signal of the 
probe response frame transmitted from other surrounding wireless bridges is inputted into the 
MAC control section 13 as a MAC frame, and is notified to a processor 15. Moreover, the 
receiving level of the above-mentioned radio signal is measured in the strange demodulator 
circuit 12, and is notified to a processor 15 through the MAC control section 23. It can notify the 
beacon frame received with the passive scan to a processor 15 through the MAC control section 
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23 about the receiving level of the radio signal measured in the strange demodulator circuit 12 as 
well as the above. However, you may make it crowded [ from the strange demodulator circuit 
12 / in a processor 15 / direct picking ] about receiving level. 

[0041] By performing the network configuration control routine 63 at the time of initialization, a 
processor 15 analyzes the scanning result of a circumference wireless bridge, and generates the 
connection table 50 showing the relation between the MAC Address of a circumference wireless 
bridge, and receiving level. 

[0042] By the network configuration control routine 63, the entry registered into the above- 
mentioned connection table 50 is sorted in order with high receiving level, and the flag 
information 53 is set as a connectable condition about what has the receiving level higher than 
the threshold level set up beforehand among surrounding wireless bridges. About the wireless 
bridge where receiving level is lower than threshold level, it considers as the outside of the 
object of STP by setting the flag information 53 as the condition of connection no. In this case, 
the upper limit is set as the number of a connectable wireless bridge in order to control 
generating of a needlessness truck hook, and you may make it receiving level choose the 
wireless bridge of the number where receiving level was limited to high order from the wireless 
bridges more than threshold level. 

[0043] As a MAC control section 13, wireless LAN media access controller:HFA3841 of Intersil is 
used for the scanning data of the circumference wireless bridge mentioned above, and they can 
collect them by ordering the MAC control section 13 from a processor 15. Moreover, dynamic 
modification of a network topology can be suited by collecting periodically not only the time of 
initialization but scanning data. 

[0044] In this invention, each wireless bridge uses as a connection bridge the specific wireless 
bridge chosen by the receiving level mentioned above, assignment of logical port ID and the sub 
table for parameters are generated, and configuration control, such as routing, is performed. 
[0045] In the wireless LAN shown in drawing 1 for example, the wireless bridge 10-1 The 
wireless bridge 10-2 and 10-3 are chosen as a connection bridge. The wireless bridge 10-2 The 
wireless bridge 10-1, 10-3, 10-4, and the wireless bridge 10-3 The wireless bridge 10-1, 10-2, 
10-4, 01-5, and the wireless bridge 10-4 assume that the wireless bridge 10-2, 10-3, 10-5, and 
the wireless bridge 10-5 chose the wireless bridge 10-3 and 10-4, respectively. Moreover, the 
wireless bridge 10-1 turns into a root bridge from the priority of each bridge, and when it is 
assumed that it is a thing with a path cost with two or more logical ports same in each bridge, 
the wireless LAN of drawing 1 and corresponding STP topology become like drawin g 9 . 
[0046] According to the protocol processing facility of STP, each wireless bridge 10-i (i=1-5) 
estimates the root run cost of each logical port in a self^bridge, and redundancy pass is blocked 
by it. The logical port connected to the pass P5 between this result 10-2, for example, a bridge, 
and 10-3 and the pass P8 between a bridge 10-4 and 10-5 is blocked, and it is reflected in a 
parameter table. 

[0047] Moreover, since root run cost becomes the same, the pass P4 between a bridge 10-2 and 
10-4 and the pass P6 between a bridge 10-3 and 10-4 choose the port of the younger one as a 
forwarding port in order of the order of connection bridge ID, and port ID on the bridge 10-4 
connected to these pass. For example, when ID of a bridge 10-3 has turned into ID younger than 
ID of a bridge 10-2, the connection port of pass P4 is blocked. 

[0048] However, it may be better to have left pass P4 and to block pass P6 on a bridge 10-4, 
when the load balance of the whole system is considered. What is necessary is just to adopt the 
value which amended the path cost of a physical wireless interface with the number of the 
logical port corresponding to the physical wireless interface as a path cost of each logical port in 
such a case, for example, each wireless bridge. 

[0049] For example, on a bridge 10-2, since three logical ports correspond, one wireless 
interface sets the path cost of each logical port as 100, and on the other hand, since four logical 
ports support one wireless interface, the path cost of a logical port is set on a bridge 10-3 to a 
value higher than a bridge 10-2, 150 [ for example, ]. If it does in this way, since the root run 
cost of pass P4 will become smaller than the root run cost of pass P6, pass P4 is made to 
choose it as a bridge 10-4, and it becomes possible to make pass P6 block. 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web^cgLeije 



2006/09/06 



JP.2003-188811.A [DETAILED DESCRIPTION] 

t 



[0050] In addition, if logical port ID is set as order with the high receiving level from a connection 
wireless bridge, when two or more pass with the same path cost exists, by choosing the younger 
one of Port ID, it will leave the pass which was excellent in the circuit condition as a forwarding 
port, and it will become possible to block the bad pass of a circuit condition automatically. 
[0051] Hereafter, with reference to draw in g 10 and dra wing 1 1 , the packet transfer operation in 
the wireless bridge 10 of this invention is explained. Drawing 10 shows the relation of the bridge 
protocol manipulation routine 62 shown in drawing 3 , the transmitting buffer area 18, the 
receiving buffer area 19, the transmitting manipulation routine 64, the reception routine 65, and 
tables 20-40. 

[0052] Corresponding to each port, transmission buffer 18-m/receive buffer 19-m the 
transmission buffer 1 8-0/receive buffer 1 9-0 for port 0 - for port m are formed in the 
transmitting buffer area 18 and the receiving buffer area 19. Although a port number 0 is 
assigned to the cable LAN interface 14, the logical port number 1 is assigned to broadcasts 
(broadcasting/multicast) and the logical port number 2 - m are assigned to the communication 
link with other wireless bridges connected through a wireless interface in this example in order 
to make easy assignment of the logical port number to a connection bridge, there is especially no 
constraint in the quota sequence of a port number. 

[0053] Only a transmission buffer is required for broadcasts (broadcasting/multicast), and the 
receive buffer of a port number 1 is omitted by a diagram. Moreover, on account of the drawing 
notation, the transceiver manipulation routines 64 and 65 are divided into the transceiver 
manipulation routines 64A and 65A for Cables LAN, and the transceiver manipulation routines 
64B and 65B for wireless interfaces (MAC processing section 13), and drawing 10 has shown. 
[0054] The bridge protocol manipulation routine (henceforth the bridge protocol processing 
section) 62 is equipped with the function of STP specified by IEEE802.1D, learns the MAC 
Address of the packet received through the cable LAN interface 14 and the wireless interface 
(MAC control section) 13, and memorizes the relation between the port number of each 
interface, the connection bridge ID, and the transmitting agency address of a receive packet to 
routing table 20. Moreover, according to routing by STP, the contents of the parameter table 30 
according to port are updated suitably. 

[0055] As the packet received from the cable LAN interface 14 is stored in the receive buffer 
19-0 of the cable LAN interface 14 and the corresponding port number 0 by reception routine 
65A and is shown with a signal line 650 by it, the receiving event which showed the above- 
mentioned port number 0 to the bridge protocol processing section 62 from reception routine 
65A is published. 

[0056] Answering the above-mentioned receiving event, the bridge protocol processing section 
62 searches port number j which corresponds a receive packet with the destination address of 
routing table 20 to read-out and the above-mentioned receive packet from the receive buffer 
19-0 of the port number 0 specified by a receiving event. A receive packet is discarded if the 
port number corresponding to routing table 20 is not registered with the destination address of a 
receive packet. 

[0057] If a destination address and corresponding port number j become clear, the bridge 
protocol processing section 62 will publish the transmitting event which shows port number j to 
transmitting manipulation-routine 64B, as a signal line 640 shows, after storing a receive packet 
in transmission buffer 18-j which it port-number j Has as a transmitting packet. When a receive 
packet is a multiple address packet, it is stored in the transmission buffer 18-1 for broadcasts, 
and the transmitting event which shows a port number 1 is published. 

[0058] On the other hand, if the MAC frame shown in drawin g 2 from the wireless interface 
(MAC control section 1 3) is received, reception routine 65B will collate the junction place 
address RA (Receiver Address) which the MAC header of a receiving frame shows, and the self- 
bridge address 42 registered into the address table 40. When RA and the selM)ridge address are 
in agreement, reception routine 65B Sub table 30-k which has the connection bridge ID 35 which 
was in agreement with the acting as intermediary agency address TA of the above-mentioned 
MAC header (Transmitter Address) from a parameter table 30 is searched. After storing in 
receive buffer 19-k with port number k as which the port ID 31 of the above-mentioned sub 
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table 30-k specifies the packet extracted from the body frame field 120 of a receiving frame, 
The receiving event which shows the above-mentioned port number k is published to the bridge 
protocol processing section 62. 

[0059] When the junction place address RA of a receiving frame is not in agreement with the 
self-bridge address, reception routine 65B collates Above RA with the MAC Address for 
broadcasts registered into the table 41. When in agreement with which the multiple address 
address with which RA was registered Reception routine 65B like the receiving frame addressed 
to a self-bridge mentioned above Sub table 30-k which has the connection bridge ID 35 which 
was in agreement with the acting as intermediary agency address TA from a parameter table 30 
is searched. After storing in receive buffer 19-k with port number k as which the port ID 31 of 
the above-mentioned sub table 30-k specifies the packet extracted from the receiving frame, 
the receiving event which shows the above-mentioned port number k is published to the bridge 
protocol processing section 62. 

[0060] In the case of an inequality, a receiving frame is discarded by both the selM>ridge 
address with which RA of a receiving frame was registered into the address table 40, and the 
MAC Address for broadcasts. 

[0061] The bridge protocol processing section 62 performs the processing same about the 
receive packet stored in the receive buffer of the above-mentioned port number k as the 
receive packet of the port number 0 mentioned above. The junction place address RA is stored 
in the transmission buffer 1 8-0 in which the receive packet addressed to a self-bridge and the 
receive packet for broadcasts have the port number 0 for cable LAN interfaces by this, and the 
transmitting event which shows the above-mentioned port number 0 to transmitting 
manipulation-routine 64B is published. Moreover, about the packet for broadcasts taken out from 
receive buffer 19-i (i=2-m), it becomes possible by storing the copy also in a transmission buffer 
18-1 to make the wireless bridge of further others spread. 

[0062] Drawing 1 1 shows the flow chart of the transmitting manipulation routine 64 (64A, 64B) 
which answers the transmitting event which the above-mentioned bridge protocol processing 
section 62 publishes, and is performed. In the transmitting manipulation routine 64, a transmitting 
packet is read from transmission buffer 18H with port number i specified in the transmitting 
event (step 641). When port number i specified in the transmitting event is the port number (= 1) 
of broadcast, the destination address of (step 642) and a transmitting packet (for example, the 
Ethernet frame) is collated with the MAC Address the object for broadcasting registered into the 
address table 41 for broadcasts, and for multicasts (step 643), and in the case of an inequality, 
transmitting processing is ended, without doing anything (a packet being discarded). 
[0063] When a destination address is in agreement with which MAC Address for the object for 
broadcasting, or multicasts, the MAC frame which includes the above-mentioned destination 
address, i.e., the address broadcasting / for multicasts, in the DA address field 115 and the RA 
address field 1 1 3 of the MAC header 1 1 0 is created (step 644), this MAC frame is sent out to 
the MAC control section 13 (step 645), and transmitting processing is ended. In this case, the 
selM>ridge address is set to the TA address field 1 14 of a MAC header, and the value of SA 
address given to the transmitting packet is set to the SA address field 117. 

[0064] In the case of which port number for wireless interfaces (=2-m) (step 646), port number i 
specified in the above-mentioned transmitting event creates the MAC frame which set the MAC 
Address which the connection bridge ID 35 shows in the above-mentioned port number i and 
corresponding sub table 30— i as the RA address field 113 (step 647), sends out this MAC frame 
to the MAC control section 13 (step 645), and ends transmitting processing. In this case, the 
value of DA address of a transmitting packet is set to the DA address field 1 1 5 of a MAC 
header, and the same value as the MAC header for the above-mentioned broadcasts is set to it 
by the TA address field 1 1 4 and the SA address field 117. 

[0065] When port number i specified in the transmitting event does not correspond to the logical 
port number for broadcasts (= 1), and any of other logical port numbers for wireless interfaces 
(=2-m) (in the case [ This example ] of the port number 0 for cable LAN interfaces), a 
transmitting frame is sent out to the cable LAN interface 14 (step 649), and transmitting 
processing is ended. 
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[0066] On the wireless bridge of this invention, what communication link quality was guaranteed 
to among other wireless bridges located on the outskirts is chosen as a connection bridge, a 
logical port number is assigned for these connection bridges as an object bridge of STP, and the 
parameter table for STP transfer control is generated so that clearly from the above example. 
Moreover, the logical port number of dedication is assigned to broadcast 

(broadcasting/multicast), and it is made to carry out transmitting processing through the above- 
mentioned exclusive port about the packet broadcasting / for multicasts. Therefore, there are 
few communication link errors in the wireless section, and since the packet for broadcasts can 
be transmitted by one transmitting processing to two or more connection bridges, the transfer 
efficiency of the message (packet) in the bridge protocol processing section and the wireless 
section is sharply improvable according to this example. 

[0067] In addition, although transmission buffer 18H of dedication was prepared in the example 
of dra wing 10 corresponding to each port number i Since the transmitting event which shows a 
transmitting packet and a port number makes a pair and is outputted from the bridge protocol 
processing section 62, it sets to actual application. What is necessary is to summarize the 
transmission buffer 18-0 shown in drawing 10 - 18-m at one transmitting packet queue, and just 
to make it the transmitting manipulation routine 64 repeat read-out of the transmitting event 
from a transmitting event queue, and read-out of the transmitting packet from the above- 
mentioned transmitting packet queue by turns. 

[0068] What is necessary is to summarize the receive buffer 19-0, and 19-2 - 19-m which also 
showed drawin g 10 at one receive-packet queue, and just to make it the bridge protocol 
processing section 62 repeat read-out of the receiving event from a receiving event queue, and 
read-out of the receive packet from the above-mentioned receive-packet queue by turns, since 
similarly the receiving event which shows a receive packet and a port number makes a pair and 
is outputted also from the reception routine 65. 

[0069] moreover, the thing for which this invention can be applied also when each wireless bridge 
is equipped with two or more wireless interfaces twisted for example, to frequency multiplex, 
although the example described the wireless bridge equipped with a wireless interface and every 
one cable LAN interface, respectively — it is clear. 

[0070] Although the network segment by Cable LAN is formed for every wireless bridge in the 
example, it is good also as a system configuration which at least one of network segments 
becomes from two or more wireless terminals which communicate by the wireless bridge and 
wireless. Moreover, although the example explained the case where protocol processing of 
* 802.1 D was performed, in the wireless LAN of IEEE802.1 1, this invention is applicable to other 

protocols other than an example. 
[0071] 

[Effect of the Invention] Since according to this invention a connection bridge is chosen and 
wireless LAN is constituted according to communication link quality, the unnecessary traffic by 
poor communication link can be inhibited. Moreover, since the packet for broadcasts can be 
transmitted by one transmitting processing to two or more connection bridges, the transfer 
efficiency of the message (packet) in the bridge protocol processing section and the wireless 
section is sharply improvable. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the wireless bridge for performing individual 
communication link and broadcast alternatively among other surrounding wireless bridges in more 
detail about the wireless bridge for combining between two or more network segments by the 
radio channel. 
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PRIOR ART 



[Description of the Prior Art] Between two or more network segments which consist of cables 
LAN is connected by the radio channel, the packet generated in each segment is changed into 
the packet for wireless, and the wireless bridge is known as equipment for transmitting to other 
network segments. Moreover, the spanning tree protocol (Spanning Tree ProtocohSTP) specified 
by IEEE802.1D is known as a communications protocol between the bridges in Cable LAN. 
[0003] In STP, a network configuration (network topology) is recognized by transmitting and 
receiving the BPDU (bridge protocol data unit) frame with each input/output port of a bridge, 
and collecting the path cost information which expresses the path rate from the identification 
information and the root bridge of a connection place bridge for every port. When the loop- 
formation path exists all over a network, any on a loop-formation path or the network of the 
arborescence which made the root bridge top-most vertices when a bridge blocked the high pass 
of a path cost is constituted. The redundancy pass excepted from the network is built into a 
network as a detour of failure pass, when it becomes impossible to use a main path. In addition, 
on the bridge equipped with the STP function, each receive packet can be transmitted now to a 
destination address and the suitable corresponding network segment by learning the MAC 
Address of the receive packet in each port. 

[0004] The protocol processing section of STP is controlling the packet transfer by the 
conventional bridge equipped with the STP function mentioned above per port, and the 
destination output port of a receive packet is determined as each port on it on the assumption 
that the specific network segment is connected, respectively. 

[0005] being appropriate — it is alike and can communicate with two or more surrounding 
wireless bridges with one wireless interface on a wireless bridge. In IEEE802.11, the access 
control of the wireless section is performed by CSMS/CA (Carrier sense multiple access with 
collision avoidance), and when transmitting data to the wireless section, each wireless bridge can 
be made to carry out the multi-access of the wireless circuit by specifying the MAC Address of 
the radio station which serves as a junction place by the header unit of a transmitting packet 
That is, since one wireless interface corresponds with two or more radio stations physically, 
even if it is going to perform routing between a self^bridge and other wireless bridges in the 
protocol processing section of the conventional STP, application of STP of 1 network segment / 
1 port becomes difficult. 

[0006] For this reason, about a wireless interface, different port management from the LAN 
interface of a cable in which each has a specific destination bridge is needed. Identifying a logical 
port is proposed about this point by assigning a logical port for every communications partner of 
a wireless interface on the wireless bridge which mounted STP in 63rd page - 68 pages of the 
**** technique RCS 99-24 (1999-05), and checking TA (Transmitter Address) contained in a 
frame header about the receiving frame from a wireless interface. 
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EFFECT OF THE INVENTION 

■ ■ 1 

[Effect of the Invention] Since according to this invention a connection bridge is chosen and 
wireless LAN is constituted according to communication link quality, the unnecessary traffic by 
poor communication link can be inhibited. Moreover, since the packet for broadcasts can be 
transmitted by one transmitting processing to two or more connection bridges, the transfer 
efficiency of the message (packet) in the bridge protocol processing section and the wireless 
section is sharply improvable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As the above-mentioned reference shows, taking 
advantage of the function of the protocol processing section of the conventional STP, two or 
more wireless bridges which are different with one wireless interface, and an alternative 
communication link are attained by assigning a logical port for every communications partner of a 
wireless interface. 

[0008] The packet communication in wireless space adds a MAC header, the packet frame, for 
example, Ethernet frame, on the cable LAN which forms each network segment, and is performed 
in the format of specifying a junction place bridge within a MAC header. Therefore, on a wireless 
bridge, the transmitting packet which was able to be distributed to each logical port by the 
protocol processing section of STP is changed into the MAC frame which specified the junction 
place bridge of a proper for every logical port, and is transmitted to other wireless bridges 
through a wireless interface. Moreover, if a packet is received from a wireless interface, each 
wireless bridge judges the junction place bridge address, if it is addressing to a self-bridge,- will 
carry out reception and will perform transfer control in a bridge by the protocol processing 
section of STP. 

[0009] Therefore, when performing broadcast which transmits the packet of the same contents 
to two or more terminals at coincidence like broadcasting or a multicast, according to the Prior 
art The protocol processing section of STP transmits the copy of the same packet to two or 
more logical ports for wireless interfaces. Two or more MAC frames which gave the different 
junction place address for every logical port are transmitted from a wireless interface. Each 
wireless bridge of a junction place will carry out reception of the MAC frame addressed to itself, 
and will transmit the multiple address packet of the origin extracted from the receiving MAC 
frame to each LAN segment. In this case, the problem referred to as causing the increment in 
the traffic in the wireless section and decline in the transfer efficiency of the message in each 
wireless bridge from the wireless bridge which became the agency acting as intermediary since 
two or more MAC frames which changed the junction place address are transmitted repeatedly 
occurs. 

[0010] Moreover, in the wireless section, communication link quality is changed by environmental 
change. For this reason, on each wireless bridge, when the logical port mentioned above is 
beforehand assigned fixed corresponding to two or more wireless bridges of the circumference 
located within limits which can communicate, a message retransmission demand occurs 
frequently with generating of the reception error by degradation of communication link quality, 
and the problem referred to as causing the increment in traffic and the decline in the transfer 
efficiency of a message in the wireless section also has this. 

[001 1] The purpose of this invention is to offer the wireless bridge excellent in the transfer 
efficiency of the message in the wireless section. Other purposes of this invention are to offer 
the wireless bridge which can assign the logical port to a wireless interface appropriately. 
Especially the purpose of further others of this invention is to offer the wireless bridge which 
can transmit multiple address packets, such as broadcasting and a multicast, efficiently. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the wireless 
bridge of this invention Communication link quality makes thing selection more than 
predetermined level out of other wireless bridges located in grasp. It considers as the connection 
bridge set as the application object of a spanning tree protocol (STP) f And two or more wireless 
bridges are received at broadcasting or the packet which should be carried out a multicast. The 
MAC header which made broadcasting or a multicast address the junction place address is given, 
and it is characterized by sending out as a multiple address packet from a wireless interface. 
[0013] If it explains in full detail, furthermore, the wireless bridge by this invention The means for 
choosing the bridge which should be connected according to communication link quality from 
other wireless bridges which are located on the outskirts and which can be communicated, and 
giving a logical port identifier to each connection bridge, the port number assigned to the 
network segments in a bridge, and the above — with two or more ^/receive buffers which were 
prepared corresponding to the logical port identifier Between the transfer control means which 
transmits the packet stored in each above-mentioned receive buffer to which transmission 
buffer specified by the destination address, and other network segments It is characterized by 
having a means for transmitting and receiving a packet through #*/receive buffer, and the 
above-mentioned wireless interface of one of the above. 

[0014] One description of this invention is by preparing a specific logical port identifier and the 
corresponding transmission buffer for broadcasts to transmit the packet for the object for 
broadcasting, or multicasts to two or more connection bridges at coincidence. 
[0015] 

[Embodiment of the Invention] Hereafter, the case where the wireless bridge of this invention is 
applied to the wireless LAN of IEEE802.1 1 specification is explained. IEEE802.1 1 is the 
specification about the physical layer and MAC (Media Access Control) layer of wireless LAN, 
and the MAC layer corresponds with the lower layer of the data link layer in an OSI reference 
model. 

[0016] Drawin g 1 shows one example of the wireless LAN to which the wireless bridge of this 
invention is applied. Wireless LAN consists of two or more wireless bridge 10-i 0=1-5), it 
connects with two or more terminals PCM and PCi2 and ... through Cable LANi, and each 
wireless bridge 1 0-i forms each network segment. 

[0017] Drawing 2 shows a format of the MAC frame 100 specified by IEEE802.1 1 which 
communicates between wireless bridges in the above-mentioned wireless LAN. The MAC frame 
100 consists of the MAC header 110, a body frame 120, and FCS130. The packet which 
communicates with each cable LAN (network segment), for example, the Ethernet frame, is set 
to the body frame 1 20. 

[0018] The MAC header 110 consists of the seven fields, the frame control information 111, the 
period information 112 which shows the duration (duration: Duration/ID) to the completion of 
transmitting, the address 1:113, the address 2:114, the address 3:115, the sequence control 
information 1 1 6, and the address 4:1 17. 

[0019] Here, the figure shown in the parenthesis shows each field length (the number of octets), 
and the MAC Address of six octets is set to each address field. High order 3 octet of a MAC 
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Address shows a communication equipment manufacturer the code of a proper, and the three 
remaining octets serve as a value of a proper at each communication equipment or an interface. 
[0020] The contents of the address set as address fields 113, 114, 115. and 117 change with 
combination of the To DS bit contained in the frame control information 111, and a From DS bit. 
Here, DS is the cable address of Distribution System and means a connection with LANs other 
than IEEE802.11, for example, a connection interface with Cable LAN. 

[0021] When relaying the packet between Cables LAN, on the wireless bridge 10 As shown to 
the column of To DS bit = "1" and From DS bit = "1" in the attached table of drawing 3 an 
address field 114 — transmitting [ in the wireless section ] former (agency acting as 
intermediary) MAC Address: — TA (transmitter address) — To an address field 1 1 3, destination 
(junction place) MAC Address RA in the wireless section (receiver address), MAC Address DA 
(destination address) of the destination terminal of a packet is set to MAC Address SA (source 
address) of the transmitting agency terminal of a packet, and an address field 1 1 5 by the address 
field 117. 

[0022] On each wireless bridge, the MAC Address of each logical port, a corresponding 
connection wireless bridge, and a terminal can be known by referring to TA address and SA 
address of a MAC header which were given to the receive packet from the wireless interface. 
[0023] Drawing 3 shows a format of the BPDU (bridge protocol data unit) frame transmitted and 
received between wireless bridges, in order to recognize a network topology. The BPDU frame 
serves as the bridge ID 207, a port ID 208 and the message age 209, the MAX age 210, and the 
halo time 21 1 from the forward delay 212. [a protocol ID 201, the protocol version ID 202 and 
the BPDU type 203, a flag 204 the root ID 205 and the root run cost 206, ] 

[0024] In STP, in a network, the wireless bridge where the value of a bridge priority is the lowest 
turns into a root bridge, and the above-mentioned BPDU frame is transmitted from each port of 
a root bridge. Each bridge connected to the above-mentioned root bridge adds the path cost of 
the root port of a self-bridge to the root run cost 206 of the received BPDU frame, and relays a 
receiving BPDU frame to other bridges. Each bridge judges the optimal path to a root bridge by 
referring to the root run cost 206 of the BPDU frame received from each port of a self^bridge. 
Moreover, when there is a redundancy path, an efficient path is set up by blocking the large port 
of a path cost. 

[0025] Drawing 4 shows one example of the wireless bridge 10 by this invention. The wireless 
bridge 10 consists of the wireless transceiver circuit 11, the strange demodulator circuit 12, the 
MAC control section 13, the cable LAN interface 14 connected to the network segment in a 
bridge, a processor 15, I/O device 16 used as a user interface, memory 17 for program storing, 
and memory for data storage. 

[0026] The transmitting buffer area 18, the receiving buffer area 19, routing table 20, a 
parameter table 30, an address table 40, and the connection table 50 are formed in the memory 
for data storage. Moreover, the bridge protocol manipulation routine 62, the network 
configuration control routine 63, the transmitting manipulation routine 64, and the reception 
routine 65 are prepared for the memory 1 7 for program storing as main programs related to this 
invention besides OS61. 

[0027] It connects with the strange demodulator circuit 1 2, the MAC control section 1 3, and the 
cable LAN interface 1 4 through an internal bus 69, and a processor 1 5 controls a transfer of the 
packet between the above-mentioned MAC control section 13 and the cable LAN interface 14 
by performing the bridge protocol manipulation routine 62, the transmitting manipulation routine 
64, and the reception routine 65 to mention later. Moreover, by performing the network 
configuration control routine 63, a processor 15 cooperates with the above-mentioned MAC 
control section 13, performs collection of network configuration information, and renewal of table 
information, and realizes functions, such as routing in a wireless bridge, network-out-of-order 
detection, and a setup of a detour. 

[0028] Drawing 5 shows the configuration of routing table 20. Routing table 20 shows the 
correspondence relation between the port number 21 of the input/output port with which each 
wireless bridge is equipped, and a bridge ID 22 and a destination address (terminal address), and 
the address (destination address) 23 of ID22 of a connection bridge and two or more terminals 
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which form a network segment on this connection bridge is memorized corresponding to each 
port number 21. 

[0029] The logical port number to which the port number 21 was assigned corresponding to the 
connection bridge about the circuit system which consists of the wireless interface 11, i.e., a 
wireless transceiver circuit, a strange demodulator circuit 12, and the MAC processing section 
13, and the logical port number assigned to the broadcasts (broadcasting/multicast) mentioned 
later are contained. Moreover, a meaningless value is set to the port number for broadcasts, and 
the corresponding connection bridge ID 22, and the address broadcasting / for multicasts is set 
to a destination address 23. 

[0030] Drawing 6 shows the configuration of a parameter table 30. A parameter table 30 consists 
of the port number 21 registered into the above-mentioned routing table 20, two or more 
corresponding sub tables 30-1 - 30-m. Bridge ID:34, connection bridge ID:35, and the root run 
cost 36 are remembered to be a port ID 31, the status 32, and a path cost 33 a root side as 
parameter information by each sub table 30— i. 

[0031] A port ID 31 is ID for identifying the port in the wireless bridge 10, and contains two or 
more logical port ID (logical port number) assigned to the wireless interface other than the real 
port ID (port number) assigned to the cable LAN interface 14. 

[0032] The status 32 shows the current condition of each port by four condition codes, 
Listening, Learning, Forwarding, and Blocking. Listening shows the condition that the bridge has 
transmitted and received BPDU, in order to set a network topology and the optimal pass. When it 
is in a Listening condition and the high pass of a priority is found rather than the port, it changes 
in the Blocking condition and the data transfer from the port is blocked. When the high pass of a 
priority is not found in the state of [ port / the ] Listening, it changes in the Learning condition 
and pass information is registered into Forwarding Table. If it is decided beforehand and time 
amount (Forward Delay Time) passes in the state of Learning, it will change to Forwarding and 
the usual data transfer will be performed in the port. 

[0033] The path cost 33 expresses the transmission speed of the interface connected to the 
port, and, generally, in the interface with a earlier transmission speed, the value of a path cost is 
small. For example, in IEEE802.1D, it is recommended that interface speed sets the path cost of 
"100" and 100 Mb/s to "1 9" for the path cost of 10 Mb/s. 

[0034] The value of the bridge ID set up as the root side bridge ID 34 and a connection bridge ID 
35 is what doubled the bridge priority and the bridge MAC Address. All over a network, the 
bridge where the above-mentioned bridge priority serves as the minimum value turns into a root 
bridge. It sees in the root side bridge ID 34 from the port, ID of the bridge which ac(joins a root 
side on a network topology is set to it, and ID of the bridge actually connected to the port or ID 
of the wireless bridge of the circumference matched with the logical port is set to the 
connection bridge ID 35. The root run cost 36 shows the total value of the path cost from a root 
bridge to the port, and the value becomes clear from the BPDU frame mentioned above. 
[0035] The table for the addresses (henceforth the self-address) assigned to the wireless bridge 
and the address table for broadcasts are registered into the address table 40. Drawing 7 shows 
the address table 41 for broadcasts. Corresponding to label 41 A which shows distinction of 
broadcasting and a multicast, value 41 B of the multiple address MAC Address which becomes 
effective on the bridge is registered into the address table 41 for broadcasts. 
[0036] Each wireless bridge 1 0 compares with the registration address of the above-mentioned 
address table 40 the junction place address RA in the MAC frame received from the wireless 
interface by the reception routine 65 mentioned later. When the junction place address RA is in 
agreement with the self-address or which the address for broadcasts, a receiving frame is 
passed to the bridge protocol processing section 62, and transfer processing is carried out in a 
destination address and the corresponding port. Moreover, after collating the destination address 
with the address for the multiple addresses registered into the address table 41 for the above- 
mentioned broadcasts and checking the address about the packet which the bridge protocol 
processing section 62 outputted to the logical port for broadcasts so that it may mention later, 
the MAC header for the multiple addresses is given, and it is transmitted to a wireless interface. 
[0037] Drawing 8 shows the configuration of the connection table 50. The connection table 50 is 
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for specifying other wireless bridges (connection bridge) which should communicate through a 
wireless interface, and the receiving level 52 of a signal and the flag information 53 which shows 
the propriety of connection are memorized corresponding to MAC Address 51 of other wireless 
bridges located in the range which can be transmitted and received. 

[0038] In this invention, on each wireless bridge 10, it is judged as the wireless bridge which can 
connect only the wireless bridge beyond the threshold the receiving level of a signal was 
beforehand decided to be among other wireless bridges located on the outskirts, these wireless 
bridges are selected to the object bridge of STP, and assignment of a logical port number and 
generation of the sub table 30 for parameters are performed. 

[0039] That is, in this invention, when each wireless bridge is initialized, a surrounding wireless 
bridge is scanned and the wireless bridge which can communicate is detected. A probe frame 
transmits from the wireless bridge side initialized with the passive scan which detects the 
wireless bridge which can communicate, the probe response frame returned from each 
surrounding wireless bridge receives, and there is an active scan which detects the wireless 
bridge which can communicate by carrying out the fixed time-amount monitor of the beacon 
frame which each surrounding wireless bridge generates as the scanning approach of a wireless 
bridge of being located on the outskirts, for example. 

[0040] When an active scan is adopted, after being received in the wireless transceiver circuit 1 1 
shown in drawin g 4 and getting over in the strange demodulator circuit 1 2, the radio signal of the 
probe response frame transmitted from other surrounding wireless bridges is inputted into the 
MAC control section 1 3 as a MAC frame, and is notified to a processor 1 5. Moreover, the 
receiving level of the above-mentioned radio signal is measured in the strange demodulator 
circuit 1 2, and is notified to a processor 1 5 through the MAC control section 23. It can notify the 
beacon frame received with the passive scan to a processor 1 5 through the MAC control section 
23 about the receiving level of the radio signal measured in the strange demodulator circuit 12 as 
well as the above. However, you may make it crowded [ from the strange demodulator circuit 
1 2 / in a processor 15/ direct picking ] about receiving level. 

[0041] By performing the network configuration control routine 63 at the time of initialization, a 
processor 15 analyzes the scanning result of a circumference wireless bridge, and generates the 
connection table 50 showing the relation between the MAC Address of a circumference wireless 
bridge, and receiving level. 

[0042] By the network configuration control routine 63, the entry registered into the above- 
mentioned connection table 50 is sorted in order with high receiving level, and the flag 
information 53 is set as a connectable condition about what has the receiving level higher than 
the threshold level set up beforehand among surrounding wireless bridges. About the wireless 
bridge where receiving level is lower than threshold level, it considers as the outside of the 
object of STP by setting the flag information 53 as the condition of connection no. In this case, 
the upper limit is set as the number of a connectable wireless bridge in order to control 
generating of a needlessness truck hook, and you may make it receiving level choose the 
wireless bridge of the number where receiving level was limited to high order from the wireless 
bridges more than threshold level. 

[0043] As a MAC control section 13, wireless LAN media access controller:HFA3841 of Intersil is 
used for the scanning data of the circumference wireless bridge mentioned above, and they can 
collect them by ordering the MAC control section 13 from a processor 15. Moreover, dynamic 
modification of a network topology can be suited by collecting periodically not only the time of 
initialization but scanning data. 

[0044] In this invention, each wireless bridge uses as a connection bridge the specific wireless 
bridge chosen by the receiving level mentioned above, assignment of logical port ID and the sub 
table for parameters are generated, and configuration control, such as routing, is performed. 
[0045] In the wireless LAN shown in drawing 1 for example, the wireless bridge 10-1 The 
wireless bridge 10-2 and 10-3 are chosen as a connection bridge. The wireless bridge 10-2 The 
wireless bridge 10-1, 10-3, 10-4, and the wireless bridge 10-3 The wireless bridge 10-1, 10-2, 
10-4, 01-5, and the wireless bridge 10-4 assume that the wireless bridge 10-2, 10-3, 10-5, and 
the wireless bridge 10-5 chose the wireless bridge 10-3 and 10-4, respectively. Moreover, the 
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wireless bridge 10-1 turns into a root bridge from the priority of each bridge, and when it is 
assumed that it is a thing with a path cost with two or more logical ports same in each bridge, 
the wireless LAN of drawing 1 and corresponding STP topology become like drawin g 9 . 
[0046] According to the protocol processing facility of STP, each wireless bridge 10-i (i=1-5) 
estimates the root run cost of each logical port in a self-bridge, and redundancy pass is blocked 
by it. The logical port connected to the pass P5 between this result 10-2, for example, a bridge, 
and 10-3 and the pass P8 between a bridge 10-4 and 10-5 is blocked, and it is reflected in a 
parameter table. 

[0047] Moreover, since root run cost becomes the same, the pass P4 between a bridge 10-2 and 
10-4 and the pass P6 between a bridge 10-3 and 10-4 choose the port of the younger one as a 
forwarding port in order of the order of connection bridge ID, and port ID on the bridge 10-4 
connected to these pass. For example, when ID of a bridge 10-3 has turned into ID younger than 
ID of a bridge 10-2, the connection port of pass P4 is blocked. 

[0048] However, it may be better to have left pass P4 and to block pass P6 on a bridge 10-4, 
when the load balance of the whole system is considered. What is necessary is just to adopt the 
value which amended the path cost of a physical wireless interface with the number of the 
logical port corresponding to the physical wireless interface as a path cost of each logical port in 
such a case, for example, each wireless bridge. 

[0049] For example, on a bridge 10-2, since three logical ports correspond, one wireless 
interface sets the path cost of each logical port as 100, and on the other hand, since four logical 
ports support one wireless interface, the path cost of a logical port is set on a bridge 10-3 to a 
value higher than a bridge 10-2, 150 [ for example, ]. If it does in this way, since the root run 
cost of pass P4 will become smaller than the root run cost of pass P6, pass P4 is made to 
choose it as a bridge 10-4, and it becomes possible to make pass P6 block. 

[0050] In addition, if logical port ID is set as order with the high receiving level from a connection 
wireless bridge, when two or more pass with the same path cost exists, by choosing the younger 
one of Port ID, it will leave the pass which was excellent in the circuit condition as a forwarding 
port, and it will become possible to block the bad pass of a circuit condition automatically. 
[0051] Hereafter, with reference to draw ing 10 and drawing 1 1 , the packet transfer operation in 
the wireless bridge 10 of this invention is explained. Drawing 1 0 shows the relation of the bridge 
protocol manipulation routine 62 shown in drawing 3 , the transmitting buffer area 18, the 
receiving buffer area 19, the transmitting manipulation routine 64, the reception routine 65, and 
tables 20-40. 

[0052] Corresponding to each port, transmission buffer 1 8-m/receive buffer 1 9-m the 
transmission buffer 1 8-0/receive buffer 1 9-0 for port 0 - for port m are formed in the 
transmitting buffer area 18 and the receiving buffer area 19. Although a port number 0 is 
assigned to the cable LAN interface 14, the logical port number 1 is assigned to broadcasts 
(broadcasting/multicast) and the logical port number 2 - m are assigned to the communication 
link with other wireless bridges connected through a wireless interface in this example in order 
to make easy assignment of the logical port number to a connection bridge, there is especially no 
constraint in the quota sequence of a port number. 

[0053] Only a transmission buffer is required for broadcasts (broadcasting/multicast), and the 
receive buffer of a port number 1 is omitted by a diagram. Moreover, on account of the drawing 
notation, the transceiver manipulation routines 64 and 65 are divided into the transceiver 
manipulation routines 64A and 65A for Cables LAN, and the transceiver manipulation routines 
64B and 65B for wireless interfaces (MAC processing section 13), and drawing 1 0 has shown. 
[0054] The bridge protocol manipulation routine (henceforth the bridge protocol processing 
section) 62 is equipped with the function of STP specified by IEEE802.1D, learns the MAC 
Address of the packet received through the cable LAN interface 14 and the wireless interface 
(MAC control section) 1 3, and memorizes the relation between the port number of each 
interface, the connection bridge ID, and the transmitting agency address of a receive packet to 
routing table 20. Moreover, according to routing by STP, the contents of the parameter table 30 
according to port are updated suitably. 

[0055] As the packet received from the cable LAN interface 14 is stored in the receive buffer 
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19-0 of the cable LAN interface 14 and the corresponding port number 0 by reception routine 
65A and is shown with a signal line 650 by it, the receiving event which showed the above- 
mentioned port number 0 to the bridge protocol processing section 62 from reception routine 
65A is published. 

[0056] Answering the above-mentioned receiving event, the bridge protocol processing section 
62 searches port number j which corresponds a receive packet with the destination address of 
routing table 20 to read-out and the above-mentioned receive packet from the receive buffer 
1 9-0 of the port number 0 specified by a receiving event. A receive packet is discarded if the 
port number corresponding to routing table 20 is not registered with the destination address of a 
receive packet. 

[0057] If a destination address and corresponding port number j become clear, the bridge 
protocol processing section 62 will publish the transmitting event which shows port number j to 
transmitting manipulation-routine 64B, as a signal line 640 shows, after storing a receive packet 
in transmission buffer 18-j which it port-number j Has as a transmitting packet. When a receive 
packet is a multiple address packet, it is stored in the transmission buffer 18-1 for broadcasts, 
and the transmitting event which shows a port number 1 is published. 

[0058] On the other hand, if the MAC frame shown in drawin g 2 from the wireless interface 
(MAC control section 13) is received, reception routine 65B will collate the junction place 
address RA (Receiver Address) which the MAC header of a receiving frame shows, and the self- 
bridge address 42 registered into the address table 40. When RA and the self-bridge address are 
in agreement, reception routine 65B Sub table 30-k which has the connection bridge ID 35 which 
was in agreement with the acting as intermediary agency address TA of the above-mentioned 
MAC header (Transmitter Address) from a parameter table 30 is searched. After storing in 
receive buffer 19-k with port number k as which the port ID 31 of the above-mentioned sub 
table 30-k specifies the packet extracted from the body frame field 1 20 of a receiving frame, 
The receiving event which shows the above-mentioned port number k is published to the bridge 
protocol processing section 62. 

[0059] When the junction place address RA of a receiving frame is not in agreement with the 
sell^bridge address, reception routine 65B collates Above RA with the MAC Address for 
broadcasts registered into the table 41. When in agreement with which the multiple address 
address with which RA was registered Reception routine 65B like the receiving frame addressed 
to a selHaridge mentioned above Sub table 30-k which has the connection bridge ID 35 which 
was in agreement with the acting as intermediary agency address TA from a parameter table 30 
is searched. After storing in receive buffer 19-k with port number k as which the port ID 31 of 
the above-mentioned sub table 30-k specifies the packet extracted from the receiving frame, 
the receiving event which shows the above-mentioned port number k is published to the bridge 
protocol processing section 62. 

[0060] In the case of an inequality, a receiving frame is discarded by both the self^bridge 
address with which RA of a receiving frame was registered into the address table 40, and the 
MAC Address for broadcasts. 

[0061] The bridge protocol processing section 62 performs the processing same about the 
receive packet stored in the receive buffer of the above-mentioned port number k as the 
receive packet of the port number 0 mentioned above. The junction place address RA is stored 
in the transmission buffer 18-0 in which the receive packet addressed to a self-bridge and the 
rece j ve packet for broadcasts have the port number 0 for cable LAN interfaces by this, and the 
transmitting event which shows the above-mentioned port number 0 to transmitting 
manipulation-routine 64B is published. Moreover, about the packet for broadcasts taken out from 
receive buffer 1 9— i (i=2-m), it becomes possible by storing the copy also in a transmission buffer 
18-1 to make the wireless bridge of further others spread. 

[0062] Drawing 11 shows the flow chart of the transmitting manipulation routine 64 (64A, 64B) 
which answers the transmitting event which the above-mentioned bridge protocol processing 
section 62 publishes, and is performed. In the transmitting manipulation routine 64, a transmitting 
packet is read from transmission buffer 18-i with port number i specified in the transmitting 
event (step 641). When port number i specified in the transmitting event is the port number (= 1) 
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of broadcast, the destination address of (step 642) and a transmitting packet (for example, the 
Ethernet frame) is collated with the MAC Address the object for broadcasting registered into the 
address table 41 for broadcasts, and for multicasts (step 643), and in the case of an inequality, 
transmitting processing is ended, without doing anything (a packet being discarded). 
[0063] When a destination address is in agreement with which MAC Address for the object for 
broadcasting, or multicasts, the MAC frame which includes the above-mentioned destination 
address, i.e., the address broadcasting / for multicasts, in the DA address field 115 and the RA 
address field 113 of the MAC header 110 is created (step 644), this MAC frame is sent out to 
the MAC control section 13 (step 645), and transmitting processing is ended. In this case, the 
sell^bridge address is set to the TA address field 1 14 of a MAC header, and the value of SA 
address given to the transmitting packet is set to the SA address field 117. 

[0064] In the case of which port number for wireless interfaces (=2-m) (step 646), port number i 
specified in the above-mentioned transmitting event creates the MAC frame which set the MAC 
Address which the connection bridge ID 35 shows in the above-mentioned port number i and 
corresponding sub table 30H as the RA address field 113 (step 647), sends out this MAC frame 
to the MAC control section 13 (step 645), and ends transmitting processing. In this case, the 
value of DA address of a transmitting packet is set to the DA address field 115 of a MAC 
header, and the same value as the MAC header for the above-mentioned broadcasts is set to it 
by the TA address field 114 and the SA address field 117. 

[0065] When port number i specified in the transmitting event does not correspond to the logical 
port number for broadcasts (= 1), and any of other logical port numbers for wireless interfaces 
(=2-m) (in the case [ This example ] of the port number 0 for cable LAN interfaces), a 
transmitting frame is sent out to the cable LAN interface 1 4 (step 649), and transmitting 
processing is ended. 

[0066] On the wireless bridge of this invention, what communication link quality was guaranteed 
to among other wireless bridges located on the outskirts is chosen as a connection bridge, a 
logical port number is assigned for these connection bridges as an object bridge of STP, and the 
parameter table for STP transfer control is generated so that clearly from the above example. 
Moreover, the logical port number of dedication is assigned to broadcast 

(broadcasting/multicast), and it is made to carry out transmitting processing through the above- 
mentioned exclusive port about the packet broadcasting / for multicasts. Therefore, there are 
few communication link errors in the wireless section, and since the packet for broadcasts can 
be transmitted by one transmitting processing to two or more connection bridges, the transfer 
efficiency of the message (packet) in the bridge protocol processing section and the wireless 
section is sharply improvable according to this example. 

[0067] In addition, although transmission buffer 18H of dedication was prepared in the example 
of drawi ng 10 corresponding to each port number i Since the transmitting event which shows a 
transmitting packet and a port number makes a pair and is outputted from the bridge protocol 
processing section 62, it sets to actual application. What is necessary is to summarize the 
transmission buffer 18-0 shown in drawing 10 - 18-m at one transmitting packet queue, and just 
to make it the transmitting manipulation routine 64 repeat read-out of the transmitting event 
from a transmitting event queue, and read-out of the transmitting packet from the above- 
mentioned transmitting packet queue by turns. 

[0068] What is necessary is to summarize the receive buffer 1 9-0, and 1 9-2 - 1 9-m which also 
showed drawing 10 at one receive-packet queue, and just to make it the bridge protocol 
processing section 62 repeat read-out of the receiving event from a receiving event queue, and 
read-out of the receive packet from the above-mentioned receive-packet queue by turns, since 
similarly the receiving event which shows a receive packet and a port number makes a pair and 
is outputted also from the reception routine 65. 

[0069] moreover, the thing for which this invention can be applied also when each wireless bridge 
is equipped with two or more wireless interfaces twisted for example, to frequency multiplex, 
although the example described the wireless bridge equipped with a wireless interface and every 
one cable LAN interface, respectively — it is clear. 

[0070] Although the network segment by Cable LAN is formed for every wireless bridge in the 
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example, it is good also as a system configuration which at least one of network segments 
becomes from two or more wireless terminals which communicate by the wireless bridge and 
wireless. Moreover, although the example explained the case where protocol processing of 
802.1 D was performed, in the wireless LAN of IEEE802.1 1, this invention is applicable to other 
protocols other than an example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of the wireless LAN to which the wireless bridge of 
this invention is applied. 

[Drawing 2] Drawing showing a format of the MAC frame which communicates between wireless 
bridges. 

[Drawing 3] Drawing showing a format of BPDU (Bridge Protocol Data Unit) transmitted in order 
to recognize a network topology. 

[Drawing 4] Drawing showing one example of the wireless bridge by this invention. 
[Drawing 5] Drawing showing the configuration of the routing table 20 contained in drawing 4 . 
[Drawing 6] Drawing showing the configuration of the parameter table 30 contained in drawing 4 . 

[Drawing 7] Drawing showing the configuration of the address table 41 for broadcasts contained 
in the address table 40 of drawing 4 . 

[Drawing 8] Drawing showing the configuration of the connection table 50 contained in drawing 
4. 

[Drawing 9] Drawing showing one example of the wireless LAN of drawing 1 , and corresponding 
STP topology. 

[Drawing 10] Drawing for explaining the transfer operation of the packet in the wireless bridge of 
this invention. 

[Drawing 11] The flow chart which shows the function of the packet transmitting manipulation 
routine 65. 

[Description of Notations] 

A 10~1 - 10-5:wireless bridge, PC1 1-PC5k : A terminal unit, 1 1: A wireless transceiver circuit, a 
12:strange demodulator circuit, a 13:MAC control section, 14 : A cable LAN interface, 15 : A 
processor, 16:1/0 device, 17:program memory, 1 8:transmission buffer, 19 : A receive buffer, 
20:routing table, 30:parameter table, 40: — an address table, the address table for 41 broadcasts, 
the 42:selM>ridge address, 50:connection table, and 61: — OS, 62:bridge protocol manipulation 
routine, 63:network configuration control routine, a 64:transmitting manipulation routine, and 
65:reception routine. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

In the wireless bridge equipped with the wireless interface for transmitting a packet between 
network segments, 

The means for choosing the bridge which should be connected according to communication link 

quality from other wireless bridges which are located on the outskirts and which can be 

communicated, and giving a logical port identifier to each connection bridge, 

the port number assigned to the network segments in a bridge, and the above two or more 

**/receive buffers which were prepared corresponding to the logical port identifier, 

The transfer control means which transmits the packet stored in each above-mentioned receive 

buffer to which transmission buffer specified by the destination address, 

between other network segments — the above — the wireless bridge characterized by having a 
means for transmitting and receiving a packet through which **/receive buffer, and above- 
mentioned wireless interface. 
[Claim 2] 
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The wireless bridge according to claim 1 characterized by for said grant means choosing the 
thing beyond the threshold to which signal receiving level was set beforehand as said connection 
bridge from other wireless bridges located on the outskirts, and giving a port number. 
[Claim 3] 

The wireless bridge according to claim 1 where said grant means is characterized by choosing 
said connection bridge within the limits of the upper limit number as which signal receiving level 
was beforehand specified out of the circumference bridge beyond said threshold. 
[Claim 4] 

In the wireless bridge which assigns a logical port identifier to the surrounding specific wireless 
bridge connected through a wireless interface, and controls the packet transfer between network 
segments by this port identifier, 

**/ receive buffer prepared corresponding to the port number assigned to the network segments 
in a bridge, 

Two or more **/receive buffers which were prepared corresponding to the logical port identifier 
assigned to the above-mentioned circumference wireless bridge, 

The transmission buffer prepared corresponding to the logical port identifier assigned to 
broadcasts, 

The transfer control means which transmits the packet stored in each above-mentioned receive 
buffer to which transmission buffer specified by the destination address, 
The wireless bridge characterized by having given the port number for the above-mentioned 
circumference wireless bridges, and the header addressed to a circumference wireless bridge 
which corresponds to the transmitting packet read from the corresponding transmission buffer, 
having given the header for broadcasts to the packet read from the port identifier for the above- 
mentioned broadcasts, and the corresponding transmission buffer, and having a transmitting 
processing means to send out to the above-mentioned wireless interface. 
[Claim 5] 

In the wireless bridge which manages a network configuration according to the spanning tree 
protocol which has a wireless interface and an interface for network segments, carried out 
packet communication in the MAC frame format of having followed IEEE802.11 in the wireless 
section, and was specified to IEEE802.1D, 

The wireless bridge characterized by having a means for giving the MAC header which contains 
broadcasting or a multicast address as the junction place address to broadcasting or the packet 
which should be carried out a multicast on two or more surrounding wireless bridges, and sending 
out as a multiple address packet from the above-mentioned wireless interface. 
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EStlS -f > * 7 x — X ICS ffl f & SflfflJli^S: £ *« a. 

^Lt, flfrEJS21»»?y 7 9fl>7 KL>X*fcl*^«a 
fffl©7Kl/Xt*«ft7Kl/X, l7'Jy«?7KUX 

t « t-r «m*gi 5 IcEttO>ft»^ U 5*. 

7 KUX*±EE«*«lcE«S*tfcB*7 KUXirHB 

?4ro>tt«&ft||<r 7 x-X^0>i£aj *fr? C £ * 
Wa^-r^B^aBSfcttBtaRaelcEttO^ia^U v 

[RM8] 'J ^97 Kl/XkB«7 KbXfc tE 

ifrr*fc*>a>E«#«i:* 

TOE*I»^ 7 x—X** h£H5EJS22 

±Ea§«i¥»^ am/^7 ha>^7yi=***t* 

*«5fc7 KUX*±EE«#«l=E«**tfcT KU^fc 

^^L, ±E4tt&7KUX**±Bfl7lP9i?7'KUX 
*fel*<sitt^(Dllia7 KUXt-StLfcati/^^r^ 
R/^y KD^MIScfcftofcflBiajlim^y h 
KMT- t»BLfc 7 ^ t l^ttW-T Set *«f» t 
f * IS*^ 5^fc l*R*H 6 ICEKCD^JS ? U 'V Vo 
[»*^9] ifi>f^7i-Xi:^7 h^-^-tr^^ 
>hffl^^7i-X**U HMSlSfffl-CM*. I EE 
E 8 0 2. 1 1 l:ffiofcMAC7l/-A^-e/^7 h 
aflL. I EEE802. 1 D|C^^*ttfcX/<— 

Lt^P-K^YX KSfcIi^^U^^A'X h7 KUX* 
^t;MAC^^y*^L. ±E*«-f»7x-x^ 

[R*11 o] fiUEx/*-></yy— h=j;K7>»« 
(DJR»^y v9o+frt* liai*WSL/^<;nu±a) 

9l9(cEata>«lll7>J 
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[0001 ] 
[0 0 0 2] 

T\ *|(^y ^S?*<M&*lTl** 0 flSLANlZ 
fcltS^y y^fflCDSfB^P b^frtLX. I EEE8 
02. 1 Dt?JHS*tlT^-5X/<->^»V'J— 
;U (Spanning Tree Protocol : STP) jWfflfc>*l"Cl* 

So 

[0 0 0 3] STPTM*. ^yO)*AW*7K— bX 
BPDU (bridge protocol data unit) 7 U— 2±&M 

[elS§£ Lt*7 h7-^lcja^&£*tSo ST P« 
tt*fllxfc^U *tK— Mc felt 

h0MAC7Kl/X^it^c:tl:<l:ot, 

y> > Hztei£^#S£dlwfcoTl*So 
[0004] i^LfcSTPaSISiifctt^^'J^ 

v b1— > h*<S«*;h/Cl>SC££liiJS£ L 

So 

[0 0 0 5] &SlC % im? x ) V l-0<Dte&<{ 

IEEE8 0 2. 1 1 TM*. *&KF H 1<0T£-feX$IJ 
filjCSMS/CA (Carrier sense multiple access 
with collision avoidance) Xfr^Xtey. 8it$l|2fWIC 

^-^sam-rsii^ wt^'jy*^ 
j^kl-ci^So o*y. z>o)^-r 



-tr^y > h/itf— h(DST P<&>Sffl*<fflSi£feSo 

[0 0 0 6] ZCDtctb. Ifi^>$7i- XICOIXT 

So CflDjftlzHU «¥ftaRCS99-24 (1 9 9 
9-0 5) 0%B 31-6 8MICI*. STP*|gSLfc 

sizMswftTK- h*»jy mx. fcu§K>*:7x-;*a> 

?><DSfi7U— A(COL^Tf*. 7 1/- #13***1 
ST A (Transmitter Address) *^x'y^^"SZ<tlC 

cfcot, ma*— b£mi\?zzttfmmztixi*z>o 

[O 0 0 7] 

So 

[0008] m&&mx<D/<'rv hsuii** 

—A. Ethernets U—AICM AC ^*y#£tffln 

u MAc^^^T»*8ft^'j *yi>£f§5rrsfl23t"c 

*T*>*lSo ffiot, «l«^y ytflCjSlvCI** STP(0 

x-x£^l-c\ <&(7)»©^y ^^rcfte^^ttSo * 
sspic cfc o r ^ y -V wecDK^fijffli^fT 5 c t \zu 

So 

[0 0 0 9] ffot, ^P-K+^Xh^m^X 

TP(D?P h^WIM, l^— /^^T'y h(D=3 tf— 
|9-<>^7x-xffi(D«aa)lftS7K-h[cfe2IL. liS 
tf- hSlc^35:S*«l5fcT K^mLfc«»(DMA 

U SflMAC^Lx— A^t>afflLfc7c<D^a/<^r^ h 

corns* *«i7u<b?sofc»«a^y ^^6i*. *«4fe 
r K *Sx.fcigaa)M ac7 u-a^i» y s it s 
fi^tisfctt, *JSisrafzj3its b?7>( vtomtn 
#»»a^y *y visits* ^-tr-^o)te3ia^ig 

[0 0 1 O] JB«0)^<bfcJ:oT 
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[ooi 1] *&^cDga*ji*. ^*aiEffflicteit^y *y-tr 

[0 0 12] 

a. y vvtt* am piffiifis letter 4 

(DtjOmiRLX* Xtt-XfyV—fn ha;u (st 
p) ommM*t t**9M7 t )vi't't*z.b* fccfc 

h HettLT. ^P-K+tXh 

[0 0 13] HlcS^-T^i:. *fZW\z± *>mt§L? 1 ) v 

x ic o * tt 4 fir*ifr<Dis«/ < * 7 t ic^s-r 4 

[0 0 1 4] *3fcB8CD1 o<0!f$ai*. 4$S<Z>SI3I#- K 

h«0/^*v h*HB*i=tt«a>««:7y * vi^frr* 

[0 0 15] 

EEE802. 1 1 m^Om^L A N ICjgffi Lfcig^K 
Ol^TfftWt£o IEEE802. 1 1lt ifiLAN 
(Dfell/'f'VtMAC (Media Access Control) U-< "V 



[0016] h **^a>^«a^'j y^aaffl**t 

^i«LAN(Dl«$^to fttt&LANl*. 

?'Jy*;io-i ( I =1 ~5) fr&ttU* 4MRtt?>J 

•r^10-i I*. «fiLAN i £^LTlg»<0ft8*PC 

1 K PC i 2, ■■ -±:}Sj&£*U tJl-ftUD*? h r? 

[OOI 7] H2I*. ±S5«S«L ANlZfcl^T. 
U ^^M-C««**l* I EEE802. 1 1 T£IS**t 
f;MAC7L/-Al 00(D7t-"7«; h*^t"o MAC 
7L/- A1 OOlt MAC^^^I 1 Ots ^f*? U— 
A120t, FCS1 30i:^bft5o 

2 0lZ{*. fc^fiiLAN (^7h9-^t^>h) -C 
iI{I**v£/*>T'y K mz-\i+ Ethernet Z7 U—A7b<iSS 

[OOI 8] MAC^7^1 1 01*. 7 1/- Aftjffllflllfi 
111. *«5BT*^(DI»W*llll (««ftfffl : Duration 
/ID) £5F-r#]ra«$8l 1 2. 7 KUX1 : 1 1 3. 7 
KUX2 : 1 1 4. 7 KUX 3 : 1 1 5. ^T>Xffl 
1 6. 7KUX4 : 1 1 7(D7O0)7^-;UK 

[0019] ::-c, fiMrtic^LfciS^i*. *^-r — 
;uK(7)S* (tI-^^^ h«) S^Ltasy. *7KUX 

— ;i/ KICI*. 6t^f7h(0MAC7Kl/^SaS 
**l&o MAC7Kl/X<D±ti3«f^Kt iHl« 

I*. *jl(i«S*fcl*-f>^7x-Xlc@^(D(ii:>S:o 

[0020] 7KUX7-f — ;U K1 1 3, 114. 11 
5. 1 1 7lClftS*^47 KUXfcgl*. 7ls-Jxft\W 
1f«1 1 1 lC^£;fx&To DS tf»y h<tFrom D S bf V h 

cD*a^i+(c«feors<#:4o cc-e. dsi*. Distribu 

tion Systems B§# "Cft y. IEEE8 0 2. 1 1 Wtt 
CDL AN ^(OffifilSP. *rfgL AN<t(D«8S-f > 

[00 2 1] yS>1 0-C. ^»LANffl(D/^ 

7hSt«t«ia^lt BS3 0)^JB J r-^t?To DS 
^7h= "1 " . From DSe^ h= "1 ■" CDffllC^-T 

&o\z % 7 Kux^^-;u Ki i 4fzi*fcii9izra-e<z>3! 

^I7C (+*85c) MAC7KUX : TA (transmitter ad 
dress) . 7KUX7^f-^Kl 1 3 lCl*^»KW"CO 
3fc$fc (*«5fe) MAC7KUXRA (receiver addres 

s) . 7KbX7^f-^Ki 1 7\zlt/Vrv h(DSIfi7c 

4S^(DMAC7 KUXS A (source address) , 7KU 
X7-f— ;uKi 1 5lCl*/<>r^ h(D?63t4S^<DM A C 7 
KUXDA (destination address) #iS££*l£o 
[0 0 2 2] ftfctt^U^-Cf*. J»|g-r>$7x— X 
^?><Dafi/^y hl^**lf:MAC^7^TA7 K 
l/Xt S A7 KUX*#Ha-T4Ci:ICj:oT. ftiiSTK 
— h^m-T^ftlSlfelS^'J ^^fccfct/Jg^(Dlv1AC7 
Kl>X£*D&C±:A<-e£<5o 
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[0 0 2 3] H3I*. *y K9 — <7 h*P^" GBttrt 
Ztzthlzm&7i) (brid 
ge protocol data unit) PU- U±0)Z?j — ^ V h£?F 
"To BPDU7l/-Alt ?Ph3iU D201 ? 
□ KzUUK— vg > I D 2 O 2 <t. BP0U^^20 
3t,77^204i:, h I D 2 O 5 £. 

Xax h2 O 6 -vi/ I D207d:, H I D 

208t >7t-V'l-^2 0 9t, MAXI-i/ 
2 1 O AP»^>fA2 1 1 <h. Kt^ U>T 

2 1 2 A>££:o-Cl>&o 

[0024] STPtlt *7h9-^rt-e^U7^fi 

?<J«yS/|** SflLfcB PDU7L/- AtDJU— 

X h2 0 6 leg:? 'J ?i?<DJU— hO>/<XziX h* 

JjnxT. gf|BPDU7U- A^fifeCD^'J 7i?lC*it 

BPDU7 U— A(0;U— h 2 O 6 £#HStf & 

"T^o 5E*«l*Jb<fcofc /^aX h©* 

[0025] B4f*. **ffl(Z*4*«^'J^^1 0(D 

i i K«ni§lHi 2<b. mac«RKi 3<h. ?y 
N^f>$7i-xi 4<t. ^n-fe?1M 5<h. a,— if-f 
ffl<&>^E'J i 7 <t. t— *ft$fl/S<0>^y 

[0 0 2 6] ^-^^fflC7)>^UIZ(*. 3km**V7T 
I'J71 8. M/<v77XU71 9. ^-f^>yf 
— ^;U2 0, /<7>-*f-?^30, 7KbXf-? 

^ixftWfflO^ 1 7 Kit. OS6 10flfel:, 

lzB8«-T4±S*^P^Ai: LT. Will*. ? 1 J * i> 

3. aifisa^u— 4. s<H«is>u— T>e s&m 

[002 7] ^P-feytM 51*. fl9i/*X6 9^Lt 
XttHlollSl 2. MACftifftSM 3fc«):i;f«LAN^ 

^7i-xi 4tsasti, «^4cfc5i3. 

4. gftffiS;! — f>6 5£^fir-f SCtlC^oT. ± 
lBMAC$«g&1 3tt»LAN^>^7i-X1 4 £ 

1 5 1*. ««««Wb-f>6 3*11^4 tic J: o 

T. ±SEMACfcfflSin 3£S»LTffl«j£1f$80ifcg£ 



[0 0 2 8] H5l*. ;i/-f-<^f-^2 0fl)«jS 
£j>vfo ;i/-f^^f-^2 0lt frMI^Uff? 

D2 2£. *S5fcTKl^X (igpfcTKL/X) £<D*fJ6IS« 

*^LTfcy. 1 t^Lt, mm? 1 ) 

y*s<b I D2 2£. KlSjS^y *S?lzj3lvc** h9- 
KUX) 2 3 A<IBlfi**tTt>4o 

[0 0 2 9] h##2 1l*. SMS'f >$?x — X. 
ffc*7*u *fcl2£gtll5]S§1 1, XffiKIiJffil 2. MA 

ctoism 3*&**eiiwri::iilti** m7>jv9 

yar6*ifc«H3i7K— h»-»ti^***t4. i^w 
iififflo)7K- h##t»it-r4»ia^y i D2 2iz 

l*^Sf*>Sf[i^S^*^ &9tT KUX2 3ICI*. Z?P 

So 

[0 0 3 0] 1861*. ^7^-^f-^l/3O0)»J$* 

-^;u2 0i^s**t^7K-hS-§-2 i 

(D-y-^T— ^U3 O- 1 ~3 O— m^f>3S:4p #*y-^-r 
-^;U3 o- i irii. /<7/-^«8i:Lt, flAlt 

tK— h I D 3 1 Xf-^X3 2 /<X=3X h3 3 
D : 3 5 )\,— h/^X=3X h3 6 £*<iBl6£*l£o 

[003 1 ] tK— HD31B, $Ug:?y 'r?1 Of^O) 

7i-xi 4icsjy ar?>HfcSl7K— h i d (7f*— ks 

#) a><feiz. mm* >^7x-xiz9iy^Tt>*Ltc*» 

[0 0 3 2] XT' — £X3 2I£. Listening. Learn in 
g. Forwarding. Blocking^) 4 O<0JRK§=i — K-C#7K— 

ha)^fi<Dttffi*^*ro Listening!*. *vh1 — <7 h 
tK P *J— £ / ^X SlftS-r ZtzHblZ-Ji) v i>tf BPD 
U £i£gfi L T 4ttfil L i sten i ng««SlC ft ^ 
^. ^(DTK-hcfcy t«5tSCDKLV^X^O^ofc« 
BlockingjRfiSlcS^L. ^CD?tf— G> Of-' £ 
fE^li^P *H4o ListeningttSS-e-e^TK— 

yS$tS(DSlv<X^07bNt>75:^o/cii^l*. Learni 
ngttSSIZ^L. /<Xltffl^Forwarding TablelZ^ii^ 
tl4o Learn ing# JIB -Cf. ^tofrdbbtlftm (Forward De 

lay Time) tl^M't^t. Forward i nglcS^ L. *:<07$ 

[0 0 3 3] /<X=3Xh3 3l*. ^(DtK— hlC^fS*^ 

>^^x— x^jntaiesaL-c^y. -«wic. 
a«aao)*L^-f — x i$ <^/<x =j x k axfiA^h 

£<fcoTL*£o fflill*. IEEE802. 1 D*Clot. 
-<>^ 7i- X3SjSA<1 0Mb/sO/<X3X h$ Ti O 
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0J . 1 OOMb/s0/U3X h£ ri 9 J tt^Ct 

[0 0 3 4] hfflJ^U I D 3 Atmtfi'? 1 ) V*S 
I D3 5tLXlSL&ZtlZ>7i)V*J I DCBfUl*. 

^'J7i>MAC7 K UX it * £*rtf*: £ <D t 

^i£fiti:fco-ci^:?y y^;u-h7U vSiftt. 

^ h 17-/7 h^P^-±-t?;u- hWlzWtt-Tft^y ? 

A<ift^**L^o h/U3X h3 6 1*. )\,— h? l )v 
y. ^Ofilfi. Kf2LfcBPDU7U- Aa&*&ifwr 

[0 0 3 5] 7KUXf-^4 0(Ctt, -tCT^^ftl^'J 

5) ffl(Df-^i:, ^fSaffiffl^T Kl/Xf-^t 
j&<g&£*iTl>&o E3 7I*. H]$aa{ifiia>7 KUAf- 

^;u4 1 *^-r 0 ra«iJi«ffla)r i re 

MAC7 KL/X0XI4 1 BA<S8$*lt^^o 

[0036] fruit? u?i?i of*. &&-f*>§:m&m 

Jl/-f>6 5lC«fcoT, ^Jg>f >4i^x— XfrkgfIL 
fcMAC7b-A^*^7 KUXRA*JlI57 KU 
Xx-^;U4 0(DS®TKUXtM:«-r^o **ite7 K 

fc:/<>ry MCDlvci** *S5fcT KUX£JLSef^?fiafBfl3 

[0037] E8ii. ffiBi^f— ?;U5 ocom^^^o 

^'J'r^0)MAC7KUX5 1 taiCLT, <t-^<&g« 
[0 0 3 8] #II7'J791 OlCfcl* 



[0039] *&JBtM*. *ant?y 

*ttt"4/WS'?X**:/fc.. *3S8ffiS3;ftfc&*&:7y 

[0 0 4 0] 7$T--f ?X^r-V Lfcii£\ 
x:7U-A(D*ft*ti<i-5§-I*. 04lC7*Lfc&«i£g{E[alB& 

1 i -ca«s*u k«hsiki 2T?aia**ifc». ma 
?»i 5fza»i^tt^o *fc. ±.ia*e^a>s(iu^< 

;U*. W*.!*. KttHBIBi 2T*;ffl5££*i. MA CHOW 
»2 3S^Lr^a-tr^ifl 5lza«l*4x*o /W*>? 

2-e?w^Lfc^tt{i#a>g«U'<;ncoLxrt. -tist 

[004 1] ?n-fe*1M 51*. ttJHK]MlclMftjMI 
[0 0 4 2] »HfllfiEft!H»;U— ±8B8MK-r 

— ^U5 oic©Si^*tfcx> h y *gffiu^;ua>S^in 

yifffl5 3^}g«s^ra)««§ics^*„ gffiu^;^<Si 
(Su^;uj:y tffii^tt^y ^yicoivTi*. 

«5 3*m«aso)tt«§i3igs-r*-i:i^«fcy, stpo 

ISSLrfc^. g{iu^;u3b^fiiu^;uja±(D»«a3fy 
[oo4 3] ±^Lfc^5a^«^y ^^^X^r^ V^— 

MACfflffll^l 3 It, Inters 
i ltta)ifiLANyf^77^-bX3>hP-7 : H 
F A3 8 4 1 SSfflU ^P-fe-y^l 5^£MACftJtW 
«1 3 IC^^-T^) - t lz£ oTJiXlfe-C££o tow 
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[0 0 4 4] **Mt7'J ±&Lfc 

[0 0 4 5] 09xtf. HI ICjFLfcSHgL ANIZjSl* 
T. jRHa^U^^I 0-1 # % ■i?'Jy*;i 0-2i: 
lO-3M«7y*;*;tLt«RU WJ^Ri 

0 - 2 tf. JRfK? 'J7V10-1, 10-3. 10- 

4. JMd^'J^i^l 0-3 At, W?'Jy5l 0-1 . 
10-2. 10-4. 01-5. ft|ft?l! 0-4 

0-2. i 0-3. 1 0-5. mm 

?*J yVl 0-5#. m&7 l ) 0-3. 10-4 

9tS.t>^ » « ? U 1 o - 1 WU- h ? U 7 y t «: 

y. ^WTM*tMS<D»i#— h*<f^-(D/<xzi 

X h£ft-3 4,<0£{E£Lfcig^. Hi OifiLANtM 
ftt^ST P h/-tfPi>— I*. H9 0><*:5lcfc£ o 

[0 0 4 6]*»«^'j7^10-i ( i = 1 ~5) V 

I*. STP0)^Ph3Jl/«ilffll6l:ffiot, l?U7? 
x$^p*^tl)o ccoiBg. Wxl*. ?'J9*;1 o- 

1 0-5i:a)raa>/<XP8lzSJS*tL^)ia3l7t?— 

[0047] ?'J791 0-2t1 0-4<t<7>fffl 

fl)/UP4t, ^'J^i/1 0-3<h1 0-4£tf)flSJ(D/< 

v I DIB. *— h I DiHlCgl^(D7K- h*?*?— T 

LtS«t§, eUAI^. ^'J^i^lO- 
30I D*^U7i/1 0-2(OI D^HSl^l Dirft 

otl^il^l** /<XP4<D|gj$7K- h4*7a?0£*L 

[0 0 4 8] {&U i/X^fA^tt^^Sf/^VX^X. 
fcft. ^'J'>v1 0-4-CI*. /UP4$SLt, /<X 

[0 0 4 9] ^'J7V1 o-2-rffi. — OCD&t 

Ig'f ?x — XA<3-3<D8IS7tf— h LT I* £fc 

tf>. S-SIStK— hO/U^X h£ 1 0 0(C|£SL. — 
^. ?U7i/1 0-3-CI*. -O0|»>f^7i-X 

h£:?'J *yi>l 0-2«fcy m^a, 

1 5 0lCi£St"£>o ZCD&^l^&t* /UP4(0^- 



i*. /<XP6£;?n^£i*&c£;b<Wft£&&o 
[0050] fSS. ffiiK«ilB7U y^£<BS{iU'<;ua> 

9—7^ V^tf- LTSL, [i]&tta§a>lSlv*x£ 
S BlWlz ^ P <7 -t £ C <t rt< RTffi i: So 
[005 1 ] Hi 0(1:01 1 £#RBLT. 

(Di8^U7vi oicfclf*/**-^ heSHUfflco^r 
KM**. Hi 01*. H3lc^Lfc^U *7^^p h=UU 
>6 2, 2im/<^7rxyri 8. g{B/<*y 
77XU71 9. a««3a;u— ^^6 4. g<I*&ai;u— 

T>65. t— ^;U2 0 — 4 0<DBI^*^LTt^^o 
[0 0 5 2] af/\*777X"J71 8tgffi/^«;77X 
U71 9lzfi. h£*fJ6LT. ?K- K0JB(D2Ht 

/^777 1 8 -0/g{I/^^-7r 1 9-0~7tf— hmi 
<0&{I/W:77l 8 -m/Sfi/<^^T 1 9-m#fl2j£ 

-xi 4(z7»c- hs^-o^sijy ^r. f^fsats c?p— 

[0 0 5 3] I^S&ilfl (^P-h^Xh/7m^ 

Xh) /Elzii. a«/<*y^rcD^i&»ra&y. H-ei* 

H1 O-CI*. Hffi^IBOfP^J:. iHg{i*&3l;U— ^>6 
4. 6 5*. ANffl0>i£g{I«k^U— T>6 4 

A. 65Ai:. SSjg-r>*:7x— X (MAC«II91 
3) ffl^^gfi«iS;U— 4B. 65BlC^lfT^ 

[0 0 5 4] ^'j7i?^Ph3;HBilJI/-fV 
^'J V*>~?U h^^S^tma) 62I*. IEEE 8 

02. 1 DT^SFHfcST pa)«^*4Sxrfcy. W 

8LAN-{^7i-X1 4^<fci;*«-f >^^x— X 
(MACM) 1 3£tf*LTg{M h<0M 
ACTKUX^SU >^^x— X(DtK— hS 

mm?*) i d. gg/^7 h^fiTcr Ki^x 

©H«$;U-f^>yf- ^U2 0lwIB1g-r-5 o ^fc. 
ST PlZcfc^igKigSlcfSCr. tK- h-«iJ<7>/<^/— Si 

^— ^;u3 oa)i^g$iSl:MS3f'r^o 

[0055] S8LAN^f>^i-X1 4rfr>t>gf!£ 

*ifc/^>r^ hi*. gfSfti^u— ^>e 5 Aic^or> *r 

fiLAN>f>^i-X1 4t^t^*~hf#O0) 

gfi/<^^r 1 9-oiz»«i*ti. <1#*|6 5 ot^t 

£ 5 lc. gi«iI;Hf > 6 5 A )d> ^ 'J 7 V ^P h P 
MI96 2C. JiIBtK- h#^0*^U^gfi>r'<> 



(8) 



2003-18881 1 



[0 0 5 6] ±IBg{I*f h IwfB^ L"C\ ?'J7i?? 

s^o<Dg^t/<^ ?t 1 9-o^p>e^g/<^-^ h*ssai 

[0 0 5 7] S3t7 K l/7t»fSt^)*- hit j Ml 
fB-f*£. ?U r^n h=uuflisSP6 2li. g{I/<^r 
*y h£7K-h#-f§- j b-o&m^v-PT 1 8- j 
^■7h^LtttttLfc^ {1-9116 4 0-C^-Tcfc5l^ 

I*. ^S[ji{iffl<0SHi/\^y7Ti 8-1 lc»«£;h,. ?K 

[00 5 8] — &|6>f >$:7x— X (MACftJtfPSU 
1 3) ^b02(C^LfcMAC7l/- A^S(1*4X* 

gflffiJlJU— f>6 5 Bl*. SMI:7U— ixCDMAC 
^';W*t*i$fe7KU^RA (Receiver Address) 

T KUX^-^;U4 0lzSSI*^fcS^U^yTK 

— ?JU3 0*&* ±IBMAC^'^0*«7C7KL/^T 
A (Transmitter Address) £ — & LfrftJS ^ U 'V I 
D3 5^tOt^f- ^;U3 0 — k£&§KU g{l*7 U 
-A(D*tt:7L/-A7-fHUKl 2 0ftt&ttttLfe/<4' 
? K$±tB-9"^-r— ^U3 O — k<7)7K— h I D 3 1 tf¥i 
£^£7t*-h§9k£}$og<I/W:7 7i 

[0 0 5 9] M7 t«*7 K l/X R A B ? 

■J ?S>T KUXIC— gtLttfrofcJIft. g{IffiS;U— T 
>6 5Blt ±IBRA£t 1 — ^U4 1 \Z&U£*ltz\5\®i 
ffiflEOMACT KUX£flB^-f&o RA^g^ftlf: 

firttA^raWT Kux£-»Lfc*&i*. gfi«tfi;i — 

Air-aLfcftgl^U I D3 5St^f-^ 

&±&-y-~?'r—7)\'3 0 — k <Z)/tf — hi D31 ^JS^?" 
h*9k£#Og{I/^;/:7 7 1 9-kfzft$SLfc 

[00 6 0] gft^L/— AORA^, 7Kl/Xf-^ 
4 0|cS®*nfcS^'J ^S>T KUX£B$BJI{lf?3<0M 
ACT KUXCD^pIttlCt^-acDig^, Si7l/-Ali 

[oo6i] ^i^^n hn;u«iSaJ6 21*. ±IH?K 



- hS#kCoam/^y^Tlc*&$ft$nfcgli/^^ He 

f J 7 5S0a«/^y h^B®iififfl^g<i/<>r^ h 

2im/<^7rl 8-0 left** £*u aMMHlJU— * > 6 
4 B(z*tLT-tiE#— hftOS^tSffl'T'O htf% 
*T**l£p g<i/^^7Tl9-i ( i =2~m) 

18-1 iztftSft-r^C^fz^o 
[0 0 6 2] IS31 II*. ±1B^'J vVJu hzuuflv^SU 

6 2^»ft^ss<i-r^> hicj^sursifT**t^jSm 

W-f>6 4 (6 4 A. 6 4B) (D7P-f^-h 

h^ssai-ru^^^e 4 1 ) 0 a*«-f k 

-e*§5£*;txfc#- h#9 i jb<BfRiI{i<D#- hS9 ( = 

D <j)«§ii(xf«^6 4 2), h (fflx. 

tf. Ethernet 7 — (D«5fe7 KUX$^«Hlffi7 

«fci;7jl/f^^hfflfl)MAC7K^^:i§L (Xf 
^643) . ^-Rom-Sit* ffittMTU: Wrv h 

[0 0 6 3] S$fe7KU^P-h>tXh^l* 
7;i/f^r^X h/Ettffift^CDMACT K £fc Ltc 

ii^l*. MACN^SM 1 0(DDA7 Kl/X7^f — K 
1 1 5tRA7 KUXZ7-T— K 1 1 3 |Z±fB*&5fc7 K 

0)7 K L/X $tt?M A C 7 L (^^ZfS 

44) . 8MAC7I/-A$MAC$!1M1 3 ICjSfcti L 
T Uf7?6 4 5) . jgfi«iS*»T-r^o CO)* 
MACA7^TA7Kl/X7^f-iUKl 1 4 (Z 
I*. ->i?T KUX3b<Rffi**t. SA7Kl/X7-f 

— JUKI 1 7lCtt % SS/^^hll#*Hf:SA7KL/ 

[0064] ±iaa&«-f h-e*gs*ntc7K- hs-^- 

2-m) (Dig^- (Xf'^646) , -tffi^— i 
tMtl>f^f-^3 0- 1 Izfcl^Tfgfii^'J 
I D 3 5*^tMAC7 KUXSRA7 KbX7^r-^ 
Kl 1 3lcfgSLfcMAC:7U-A£fEJ«L (Xff? 
647) , iMAC7l/-A$MACfilifiPl 3 iC&fcb 
Lt (Xf*^645) . 3imflili**lT*r^o 

MAC^7?(/)DA7KI/X7^-;I/K1 1 5 IZ 
I*. iSfi/^^r^ hOD AT KUX<D{tt^iSS**l. TA 
7KL/X7^-;I/K1 1 4irSA7KUX7^-;i/Kl 

i 7 (ci3u ±tzm$BL&mm(DMAC'^v?tmm<Dmtf 



(9) 



2003-18881 1 



[0065] h-c*g5£*;K*:*- i 

^x-XfflCDteO)li31^— (=2~m) 0)W 

$ffiLAN>f^7i-^l 4lc&aJLT Uf7? 

6 4 9). &{I«i31£*l7-r£o 

[0 0 6 6] m±0)SlffiCT^^^b^*<*:5lC s *SSffl 

-h§^£9Jy^"C. ?P-K^Xh/7i^^ 
hffl(D/^ry Mcoi^TI** ±IHH^7K— h£tf*LT& 

?y ^viw^rLr^i«iS^ffla)/<^r^ h*i mroiSfe^isa 

[0 0 6 7] ffi. 01 0C0HS£^l"e(*. hS# i 

<tttJ6LTlf/fi<&&{I/^y:7 7 1 8- i ZmftctiK 7 
tz&b. HBgcDI^ffilcfc^TI*. Hi 0lc^Lfc3HI/<^ 

7 7 1 8 — 0~ 1 8 -mS 1 -OO&IS/Vrv h^ro. — IC 

[0 0 6 8] UrtSic. g{i«iS;u-^>6 5^t,t. S 

Lttll*i*l-5f:^ Hi 0^^LtcSm/<^^T 1 9 
- 0. 19-2-1 9-mS 1 O(0gf/^7 h^ra- 

ic^ttfK ?U «y^?Q ha;u*&3£&6 2#. gfl'T'* 

[oo6 9] ^fc, nss«t»i*. ^ia>r>^7x-xi: 

[0 0 7 0] 3Eifc«T»l*. M«7>J^^SIC*1|LAN 
■J ^ i? t AT Sttfttt ftttttS* * £ t- 



AttSi:Ltt«fc^o I EEE8 0 

2. 1 1 (D&iaL ANlCfcl^T. 8 0 2. 1 DO?P h 

[007 1] 

[HffiOW*«:8ttW] 

[01] *^i«^';7^iffl$ns»«LAN 

[0 2] ftStS^'J 7i?(ffltS§iMMAC7l/- A(& 
[03] *y h9-j7 hTKni*— £ffif«-f 

Jf^BPDU (Bridge Protocol Data Unit) (D7t 

— "7^ h*^0« 
[0 4] *&Wc<fc£«l:?'J *S*«>1 j8««**-r 

0o 

[05] 0 4iz-&£*i4;u— t--< i/fn— ^;u2 oco<H 
fi£^^"^"0o 

[06] 04lC&^H^>/<^>— *T— ?^3 O0)flt)a 

STvtHo 

[07] 04(7)T Kl/Xf- ^U4 0(C&^*t^^«Jl 
[08] 0 4lZ-&^^^ffiJfi-x— ?;U5 0<D«)$*^t" 

0o 

[0 9] 01 (0i8LANi:Mt5STP h^Pv- 
(D1 «Hi^tHo 

[0i o] *&W0>mi8i'? *) vVizisitZtWrv ha>te 

5Sift^^itt^-r*fc«)<D0o 

[011] y^^r^ Kj&mSft31VU— ^>6 5<7)«t6*^-r 

[##(Diftiyn 

1 0-1 -1 0-5 : PC11-PC5 
k : tt^SB. 1 1 = 1 2 : KIKHISI 

B % 13:MACMW« 1 4 : ^Jg L AN0^7i 
—X. 1 5 : :7n-fe*-0\ 1 6 : Aa3*^®. 17:? 
P^A^t'J, 1 8 : Sl/<9 77» 1 9 = SbM'*V 
77, 20:^-f-f^f-?ik 30 :/<7>-^ 

t 1 — ?;u. 40 :7Ki/xt-?;k 41 : ^mmmrn 

7KWf-?^ 42 : a?U7i?7KUX, 50: 
ffitt^ — ?;U. 6 1 :OS. 62:?'j7^Pha;b 
fflJS^U— 6 3 : fflfltJftMttMU— 6 4 : 

6 5 : ggfflI^-f>o 
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